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Professor Thomas Turner: 


Cast iron as a material has not yet received 
very detailed treatment by the universities. There 
is, however, one striking exception to this state- 
ment, and that is the University of Birming- 
ham, whose first professor of metallurgy has been 
for many years Professor Thomas Turner. The 
debt of gratitude which founders owe to Pro- 
fessor Turner originated so far back as 1885, when 
his now classical Paper was presented to the 
Chemical Society. In this Paper the influence 
of silicon upon the constitution and properties of 
cast iron were demonstrated systematically for 
the first time, and thus made modern iron- 
founding possible. Since that time the Professor 
and his disciples, in the school of metallurgy 
which he built up, have been responsible for a 
constant stream of valuable technical Papers, of 
which possibly the most familiar to founders are 
those on the shrinkage of cast iron, using his 
extensometer, and those on hardness, measured 
by the sclerometer. His work, however, has not 
been confined to grey iron, for he has done much 
both on the non-ferrous metals and on malleable 
iron, 

Its industrial importance and _ scientific value 
has been very widely recognised. Professor 
Turner has recently completed two years of office 
as President of the Institute of Metals, of which 
body he was a founder. He is a member of 
Council of the Iron and Steel Institute, which’ 
recently accorded him the highest metallurgical 
honour in its power to bestow in the shape of the 
Bessemer Medal. He is a member of Council of 
the Cast Iron Research Association, in which he 
has always taken a keen personal interest. Still 
more recently the American Foundrymen’s Asso- 
ciation has awarded him the Seaman Medal. In 
the University he has been Dean of the Faculty 
of Science, and in his own department has 
balanced with admirable judgment the claims of 
ferrous and non-ferrous sections, as well as the 
educational claims of students and the scientific 
claims of research. His genial personality and 
regular attendance at the Institute of British 
Foundrymen’s meetings, of which he is an 
honorary member, with contributions to discus- 
sions, has given him a special place in the regard 
of British ironfounders. 

Last October Professor Turner retired from the 
chair, and it was considered appropriate that the 
ironfounding industry should mark in some way 
its appreciation of his efforts. The prevailing 
industrial situation made it difficult to take any 
active steps at that time, but in the near future 
the Institute of British Foundrymen will invite 
contributions to a testimonial, and it is under- 
stood that the Cast Iron Research Association will 
unite with the Institute for this purpose. How- 
ever small each individual response, the aggregate 
should enable the industry to mark in a tangible 
way its appreciation of a long and disinterested 
record of work done and to assure him of the good- 
will of the industry and its hope that many happy 
years may still be before him. Those not con- 
nected with the Institute, and even those outside 
the British Isles, are invited if they desire to con- 
tribute. The University has only followed general 
anticipations in according the title of Professor 
Emeritus on Professor Turner. 
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Institute of British Foundrymen. 
{Lancashire Branch—Annual Meeting. 

The annual meeting of the Lancashire Branch 
of the Institute of British Foundrymen was held 
on Saturday, April 2, at the School of Technology, 
Manchester. There was a large attendance, over 
which Mr. 8. G. Smith presided. 

Mr. H. Stead, the secretary, in presenting his 
annual report, said the Branch was in a good 
position numerically and financially, a very satis- 
factory condition of affairs in view of the fact 
that on the top of a long period of depression in 
trade the country had had to strfiggle through a 
strike of unprecedented magnitude. 

The present membership, including the Burnley 
section, was 110 members, 171 associate members, 
10 associates and 10 subscribing firms, a total of 
301. The members of the Branch Council had 
attended most assiduously to their duties, both at 
the ordinary meetings and the various sub-com- 
inittees. 

The Branch commenced with a balance in hand 
of £5 8s. 3d. The income from the General Office, 
including a_ special grant of £40, had _ been 
£155 Os. 10d. The expenditure, including the 
Burnley and Junior Sections, had been 
£136 2s. leaving a balance in hand of 
£24 16s. 6d. 

The syllabus arranged for the session had been 
earried through in its entirety, not the least 
interesting item being the joint meeting between 
the Lancs and West Riding Branches. That 
gathering was in the nature of a propaganda 
meeting and was well attended, over 200 people 
heing present to listen to Mr. Poole, of Keighley, 
who read an extensive Paper on ‘‘ Cupola 
Practice.’’ 

Unfortunately, owing to the industrial unrest, 
the Council had been obliged to cancel all works’ 
visits, of which there was a good selection. The 
Council hoped to remedy this during the ensuing 
spring and summer; indeed there were two already 
under consideration and they were only awaiting 
the fixing of suitable dates. : 

In December last Mr. Makemson, their popular 
and hardworking secretary, was appointed to the 
post of General Secretary of the I.B.F. He 
took up his new duties carrying with him the 
good wishes of every member of the Lanes. 
Branch. The annual dinner was held at the 
Grand Hotel, Manchester, on February 5. In 
conclusion, he appealed to the members of the 
Branch to assist and encourage the Council, by 
presence at the meetings, in the task of maintain- 
ing the high standard which had always been 
their objective. 

The report was adopted on the motion of Mr. 
Simkiss, seconded by Mr. Sutcliffe. 

The Chairman remarked that the result of the 
year’s work in the Burnley Section was very 
satisfactory. Mr. W. H. Grandison, one of the 
auditors, reported that they found the accounts 
straightforward and the books well kept. 

Election of Officers. 

Mr. J. S. G. Primrose was elected President: 
Mr. A. L. Key, Senior Vice-President; Mr. H. 
Jowett, Junior Vice-President; Branch Council, 
Messrs. J. Pell, A. Sutcliffe, R. W. Stubbs and 
FE. Longden (for three years), Mr. E. Flower for 
two years and Mr. A. Phillips for one year; 
Delegates to General Council, Messrs. R. A. 
Miles, H. Sherburn, J. Hogg, W. Jolley, A. L. 
Key and R. W. Stubbs; Auditors, Messrs. W. H. 
Grandison and W. Gilpin;. Hon. See. and 
Treasurer, Mr. H. Stead; Assistant Hon. Sec., 
Mr. ©. F. Brereton. 

Mr. Primrose, in acknowledging his election as 
president, remarked that he could not claim to be 
a foundryman and he looked upon his selection 
for the position as a great honour to the craft he 
represented, the Metallurgical Engineer. He 
would do his utmost to serve the interests of the 
members in the best possible manner. 

Mr. Sreap said he regarded the post of Secre- 
tary of the Lancs. Branch as the most onerous 
and at the same time the most honourable position 
in connection with the Branch. He thanked the 
members for the confidence they showed in him 
hy his re-election. 

Mr. J. Hoae moved a vote of thanks to the 
retiring officials for their services during the past 
year. The Branch had certainly been served very 
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well, Mr. Smith, with his cheery smile and jovial 
countenance, having attended every meeting. 
His year of office had been very successful. Then 
they must not forget Mr. Makemson, who had 
been their secretary so long and had always car- 
ried out his duties so thoroughly. He hoped the 
members during the coming year would support 
the officials and the Council by means of pro- 
paganda work. There were many foremen and 
journeymen in the foundry industry who wourd 
join the Association if a little personal persuasion 
was tried, and he would like to snggest that dur- 
ing the ensuing 12 months each member should 
endeavour to find at least one recruit. It was 
not an impossible task. 

Mr. Simkiss seconded, and the resolution was 
carried with acclamation. 

Mr. Smirx in reply said he had_ thoroughly 
enjoyed his year of office. He had been happy 
every moment, no matter what the occasion was, 
and it had been a pleasure and there had been 
no sacrifice about it. He trusted that future 
presidents would be equally happy. 


— 


Refractory Material Manufacturers 
Honour Colleague. 
Presentation to Mr. Job Holland. 


Advantage was taken of the eighth annual 
banquet of the Refractories Association, held last 
week at the Royal Victoria Hotel, Sheffield, to 
present to Mr. Job Holland his portrait in oils, 
painted by Mr. Ernest Moore. The function was 
presided over by Mr. Titus Searson (of Messrs. 
Jas. Oakes & Company, Limited), and represented 
the largest and most important gathering of 
the prominent people connected with the refrac- 
tory materials industry ever assembled. 

The actual presentation was made by Mr. 
Herbert Wragg, M.P., and was preceded by seven 
other speakers, who eulogised the recipient’s 
qualities as a business man, as a colleague, and as 
a patron of research and the co-operative study of 
industrial and scientific problems. During the 
evening Mr. Holland was invested with the presi- 
dential chain of office and assumed the chair. The 
toast of ‘‘ The Visitors’? was given by Mr. R. 
Pickford, and replied to by Sir Alfred Stevens, 
the Mayor of Kidwelly, and Mr. Wm. Gibbons, 
the Registrar of Sheffield University. “* The 
Trade of Sheffield ’? was proposed by Mr. H. J. C. 
Johnson, of Leeds, the President-elect of the 
1927 Clay Conyention, the response being given 
by the Master Cutler, Mr. David Flather, 
whilst the toast of ‘‘ The Refractories Associa- 
tion’ was given by Sir William Jones, K.B.E., 
and replied to by Mr. W. J. Rees, the Secretary 
of the Association. Amongst those present well 
known to the foundry industry were Doctors 
C. H. Desch and W. E. S. Turner, and Professor 
Fearnsides from Sheffield University; Messrs. 
Frank Russell, George Senior, and Arthur 
Whiteley from the General Refractories Company, 
Limited; Messrs. Winterton and McGrah from 
Messrs. William Cummings & Company, Limited. 
Of silica-brick manufacturers there were Mr. 
Frank West, Mr. F. H. Brooke, and Mr. John 
Lee, whilst moulding-sand quarry owners were 
represented by Mr. A. J. Arnold (Leighton 
Buzzard), Mr. F. T. Boam (Leicester), and Mr. 
Fred Fisher (Bramcote). The foundry industry 
itself was represented by Mr. Ambrose Firth, of 
Brightside Foundry, and Mr. V. C. Faulkner, 
President of the Institute of British Foundrymen. 


Professor Turner Testhmenial Fund, 


At their Council meeting held last Saturday the 
Institute of British Foundrymen decided to open 
up, in collaboration with the British Cast Tron 
Research Association, a ‘‘ Professor Turner Testi- 
monial Fund.’”’ Mr. J. G. Pearce, of 24, St. 
Paul’s Square, Birmingham, and Mr. T. Makem- 
son, of John Street Chambers, Deansgate, Man- 
chester, were asked to act as honorary treasurer 
and secretary respectively. An appreciation of 
Professor Turner’s work for the foundry industry 
is the subject of this week’s leading article. Sub- 
scriptions, no matter how small, will be appre- 
ciated by the organising associations, as they par- 
ticularly desire the response should be as wide as 
possible. 
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Some Experiences with Malleable Cast Iron.* 


By H. Field (Metallurgist, Messrs. John Harper & Co., Ltd., Willenhall). 


(Continued from page 274.) 


The oxide penetration causes brittleness, but it 
is not to be confused with the effect of overheat- 
ing. Fig. 18 shows the microstructure of over- 
heated malleable iron x 50 diameters, and the 
structure is seen to be similar in character to that 
of other overheated metals. 

A number of the commonest defects in malleable 
castings have already been mentioned. These are 
hardness in machining, brittleness through under- 
annealing, distortion, under-size through surface 
oxidation and “ peeling.’’ This latter defect must 
not be confused with ordinary scaling of surface, 
due to excessively strong ore, or admission of 
gases through broken cans. Castings suffering 
from the * peeling ’’ defect present a normal] out- 
ward appearance, but the fracture after breaking 
reveals an inner core, surrounded by one or more 
layers of ‘ skin ’’ or ‘‘ peel,’’ these layers being 
so loosely attached to the core and to one another 
that they either become detached in the breaking 
or can be removed by a few blows with a hammer. 


result that the ‘ peel ’’ contains a great deal less 
of this element than did the original metal. The 
microstructure of such defective metal is found 


TaBLe V.—Sulphur in ‘ Peeled” Malleable Tron. 


Silicon. Sulphur. 
Second Second |. 
Outside. Position Centre | Outside. Centre 


Position. | 


0.378 0.360 | 0.377) 0.218 0.48 0.520 
0.575 0.638 | 0.600) 0.161 0.392 0.60 
0.550 0.518 | 0.540) 0.084 0.535 | 0.79 
0.745 0.745 | 0.770 | 0.127 0.351 0.64 


0.74 0.74 0.755 | 0.139 0.198 | 0.172 
0.865 0.865 | 0.820 | 0.298 0.378 0.426 
0.90 0.795 | 0.80 0.128 0.530 0.70 


0.750 0.750 10.71 0.066 0.061 0.061 


to consist of three zones in the centre, ferrite and 
pearlite, around this a zone of ferrite, and an 
outer zone with oxide penetration. Fig. 21 is an 


Fie. 18. x 50. 
Burnt (1.£. OveRHEATED) MALLEABLE Iron. 


Fic. 19 x &. 
Tron or Hicuest PERMEABILITY. 


Fig. 20 shows fractures of ‘ peeled ’’ malleable 
iron. In extreme cases, or where the castings are 
very thin, there is at times no core remaining 
but only this series of layers or skins. The 
principal trouble with ‘‘ peeled ’’ castings arises 
when they are machined, as in either planing or 
screwing, the entire skin may come away from the 
core, or screw threads peel off as a string. Barrell- 
ing for polishing purposes produces the same 
effect. For such defective castings there is no 
remedy to restore the metal to normal quality. 

* Peeling ’’ has an exasperating way of appear- 
ing without apparent reason, with the result that 
it has been attributed to many different causes. A 
few years since, the author, in association with 
Dr. D. H. Ingall, of Wednesbury, conducted a 
research on this point, full details of which can 
he seen in the Tron and Steel Institute Journal, 
1925, volume 1. The principal points to be 
watched in avoiding this defect are too high 
silicon in the metal, and too fast a rate of heat- 
ing at annealing temperature. The trouble seems 
due to removal of carbon at the surface at a rate 
greater than its diffusion from the interior. Thus 
oxidation sets in and proceeds to advance rapidly 
into the interior of the metal. Sulphur is very 
susceptible to this oxidation process, with the 


* 4 Paper read before the Birmingham, Coventry and West 
Midland Branch of the Institute of British Foundrymen, Mr. D. H. 
Wood presiding. 


actual case where the three zones are shown x 
50 diams. 

Malleable cast iron has a low electrical resist- 
ance, but a high permeability. The relation 
hetween the permeability of cast iron, malleable 
iron and mild steel is shown in the diagram (Fig. 
22), which also illustrates the necessity for thor- 
ough annealing if maximum values are to be 
obtained. Fig. 19 shows the low amount of com- 
bined carbon remaining in the sample from the 
upper curve. 

The author desires to thank Messrs. John 
Harper & Company, Limited, of Willenhall, for 
permission to write the Paper, and Mr. G. C. 
Lloyd, of the Iron and Steel Institute, for permis- 
sion to reproduce Figs. Nos. 20 and 21 and 
Table V from the pages of the Institute Journal. 

Mr. E. R. Taytor, F.1.C., commended the Paper 
on account of the practical data which it con- 
tained, and asked if it was possible to determine 
any difference in the properties of malleable iron 
containing 0.1 per cent. of phosphorus as against 
0.05. Trouble with under-annealed metal seemed 
to he very common. Too much re-annealing was 
done and he attributed it to the fact that so little 
information had been published as to the correct 
annealing time. The Cast Iron Research Associa- 
tion had carried out an investigation into anneal- 
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ing time versus total carbon content, and a report 
would be issued dealing with this. Curves have 
been drawn showing what mechanical properties 
may be expected from any total carbon. Very 
little literature hitherto existed with relation to 
total carbon in white iron, that was to say in the 
iron intended to be annealed; yet very few people 
knew what a vast difference total carbon in the 
original white iron made. If they began with a 
high total-carbon in their white iron they were 
up against trouble all the way in producing good 
malleable. The figures given by Mr. Field con- 
cerning the elimination of sulphur were exceed- 
ingly interesting, but he did not seem to dis- 
criminate between the elimination of sulphur when 
it existed as manganese sulphide and when it was 
present as iron sulphide. His own experience 
was that when sulphur existed as iron sulphide in 
a casting there was elimination up to as much 
as 50 per cent., but if it existed as manganese 
sulphide there was no elimination, but an increase 
due to absorption from the ore mixture. Regard- 
ing test pieces, the bend test was usually carried 
out on a 2-in. x J-in. bar, 8 in. long. The ten- 
sile test used to be carried out on a $-in. bar, and 


Fic. 20. 
Sections or Peerep’’ 


Fie. 21. x 50. 


SHOWING THE THREE Zones IN “ PEELED 


at the present time a }-in. bar was usually used 
for the test. He suggested that it was difficult 
to correlate the results with these variations in 
the size of test bar used. As to peeling, the 
speaker considered it was due to carelessness. 
Ordinary care in watching the composition, seeing 
that the heating up was correct, and not leaving 
too much to the workman in charge would help 
to abolish peeling. 

Mr. J. V. Murray described the malleable 
section as the Cinderella of the iron trade. <A 
great number of present-day British foundries 
were simply muddling through. There was no 
real reason why the percentage of scrap castings 
should be so high, scientific control being neces- 
sary and vital, nor was there any reason why 
malleable castings should not in many cases 
replace mild steel stampings. Many founders 
were too ready to blame the maker of the iron. 
Mr. Field had indicated that his firm had ceased 
to produce malleable castings, but judging from 
what they had heard, it appeared to him to be 
one of the firms that should remain in the trade. 
With regard to high phosphorus pig-iron, he once 
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had a 0.2 per cent. iron, and after annealing he 
held it in his hand and hit it with a hammer, It 
was so brittle that it broke. 

Replying, Mr. Fretp said that from the point 
of view of the standard tests of malleable iron 
to-day there was no harm in going up to 0.1 per 
cent. of phosphorus, but there was in getting the 
percentage up to 0.2. When they got bad peeling 
he advised them to look at the can and see how 
thin it was. The heating up of the casting at 
too rapid a rate might determine the setting in 
of peeling which then never stopped. With regard 
to the proportions of ‘‘ peeled ’”’ scrap that could 
be used in the cupola, he pointed out that if a 
large proportion of oxidised scrap was used they 
would be running the risk of blowholes. He had 
never had any trouble through the embrittling 
of malleable iron in galvanising, and thought that 
this would only occur where the annealed metal 
contained much combined carbon. 


Vote of Thanks. 

Mr. R. P. BetHett, proposing a vote of thanks 
to Mr. Field, said he was glad the lecturer did 
not blame the iron for all the troubles of the 
foundry. He had had complaints about some of 
the best iron it was possible to make, and when 
they investigated the matter they frequently 
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Fie. 22.—Retative PerMeaBILity CURVES OF 
Mitp Steer, anp Grey Tron. 


found themselves up against a man who did not 
know his own mind. In 90 per cent. of cases the 
trouble was in the annealing. 

Mr. E. J. Lewrts, in seconding the motion, said 
that while the lecture was in the main scientific, 
there was a great deal that the ordinary foundry- 
man could follow, and he regretted that more 
members were not present. 

Mr. J. Extis, a Past-President of the Institute, 
supported the vote of thanks. The scientific men. 
he said, were always ready to come forward and 
give Papers and he regretted that the practical 
men were more backward. He hoped that as a 
result of intensive propaganda work they would 
see more of the moulder. 

The Presipent also supported the motion, which 
was heartily approved by the meeting. 

Mr. Frevp briefly returned thanks. 


Forth and Clyde and Sunnyside iron Companies, 
Limited.—Final dividend on ordinary shares of 
12s. 6d. per share, tax free; carried forward, £72,731. 

Parker Winder & Achurch, Limited.—Net profit. 
£10,407; brought in, £7,958; dividend on ordinary, 
15 per cent. per annum, making 10 per cent. for year. 
less tax; reserve, £5,000; carried forward, £9,270. 
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Chilled Roll Making. 


Some Broader Metallurgical Aspects. 
By “ Corbus.” 


The Present Position. 

One of the most important branches of the foun- 
dry industry is that which is devoted to the manu- 
facture of chilled iron rolls, and the roll trade is 
undoubtedly a relatively strong and prosperous one. 
It is a curious and unfortunate fact, however, that 
above all others it is from a metallurgical point 
of view backward and tied down to rule of thumb 
methods which allow very little latitude in either 
plant, raw materials, or procedure, In most other 
branches of the foundryman’s craft there is an 
active and growing desire to probe the mechanism 
of the phenomena encountered, to understand 
them, to control them with knowledge instead of 
blindly following experience, and to attain the 
same or better results, always more cheaply. 

It is easy to obtain a mass of information and 
opinion both practical, scientific and ‘‘ metallur- 
gical’? (which should be a happy blend of the 
other two) on almost any subject connected with 
the casting of steel or grey iron, but when one 
comes to chilled rolls—bolt the door and pull down 
the blinds, ‘‘ none shall learn what I know, and 
no one can teach me much worth learning.” Let 
any searcher go through the technical Press and 
judge for himself the accuracy of this statement. 

Now it is easy to dismiss the matter by saying 
that the roll trade does not need research and 
the pooling of information as other lines do, or 
that the roll foundryman is a stubborn, prejudiced 
creature. As to the latter point the writer, as one 
such, is forced to say that all foundrymen are 
conservative in their ways (was there ever a good 
craftsman who was not?), and the roll man not 
more so than anyone else. 

As to the former point, no one knowing the 
roll trade from the inside and having some know- 
ledge of metallurgy can doubt but that this branch 
above all others can reap rich rewards from study 
and research. 

What, then, is the cause of such a deplorable 
technical stagnation? Roll making has always been 
a very remunerative occupation to the successful 
founder, and for many years there was a steady 
supply of fuel and suitable irons of good and com- 
paratively uniform quality; plant and methods 
became adapted during the course of these years to 
suit these materials, and the favourable financial 
aspect obviated any pressing need for close economy 
and efficiency. Roll making got into a groove; 
with our good old British caution we adopted an 
attitude of ‘“‘ Leave well alone’’: from the point 
of view of the man on the job this was very right 
and proper, he had the material, the methods 
worked admirably yesterday, they would do the 
same to-day, and could do the same to-morrow. 
What more could one ask? It was his duty to 
get on with the job with the means at his com- 
mand, and very properly he devoted his time and 
attention to doing this without bothering unduly 
about any “ fancy notions’? which were not going 
to do him any good. But what about the leaders 
of the industry? Surely it was their interest to 
study, or cause to be studied, these materials and 
operations, to build up a store of knowledge which 
would form a foundation for that steady expan- 
sion in technique which is vitally necessary to any 
healthy industry, and which would stand the trade 
in good stead if and when either materials or 
specifications became radically altered. The cau- 
tion of the practical roll caster was right, but it 
is up to industrial leaders to see that caution does 
not become backwardness as years and_ needs 
move on. 

During the course of some few years metallur- 
gical experience the writer has come across a large 
number of foundry types and for real solid worth 
he pays full tribute to the roll caster, but no man 
stands alone, all life is give and take, every condi- 
tion the resultant of many causes, and if comple- 
mentary influences were denied them, who can 
blame many roll foundrymen for having put them- 
selves in false positions? With all reserve, any 


person knowing the truth must say that not a few 
roll casters are in a position of unnatural isola- 


tion which though possibly gratifying to  indi- 
viduals for the time being, is a menace to the 
whole future of the chilled roll trade and all 
engaged in it 

Current Practice. 

For the benefit of the non-initiate the process 
should here be briefly out-lined. A mixture of the 
type found by experience to be suitable and con- 
sisting essentially of high-grade cold-blast irons 
with a certain proportion of old rolls and shop 
scrap is melted in a reverberatory furnace, gener- 
ally direct coal fired. 

When the charge is melted and is at a proper 
temperature, a trial is taken, i.e., a small hand- 
ladle-full of iron is taken from the furnace and 
poured into a mould in the shape of a plate on 
edge, the bottom of the mould being of cast iron, 
thus giving a chilling effect to the bottom edge 
of the cooling metal, and provided conditions are 
suitable the depth of chill on the piece when 
broken gives a guide to the chilling properties ot 
the metal in the furnace. If necessary ‘ physic ”’ 
is added, in the form generally of white iron to 
increase chill, or soft grey iron to lessen it, and 
when the physic is melted and the bath tempera- 
ture correct, the metal is tapped and poured into 
the moulds. 

Nature of Charge. 

The mixture is much subject to individual 
opinion, and consists of somewhere about 4 ot 
remelt scrap, mostly old rolls, but with a certain 
amount of feeding heads, runners, ete., and 2 of 
cold-blast pig-iron, though some foundries run a 
50-50 mixture, and the writer has known cases 
of 60 per cent. scrap being used quite successfully 
for tinplate mill rolls. The caster knows roughly 
the condition of his shop scrap, spawls some pieces 
off the old rolls for examination, and varies the 
pig mixture to suit. The pig mixture in itself is 
again a matter for much exercise of experience 
and frequently consists of a few cewt., each of six 
or eight different brands or grades of iron; it is an 
open question as to whether there is any satisfac- 
tory scientific backing for the view that some elu- 
sive properties are derived from a mixture of dif- 
ferent makers’ irons, but it is probable that the 
chief value of the procedure lies in the fact that 
the use of a large number of makes averages out 
variations and irregularities, and that the prac- 
tice has obtained a fictitious importance due to 
the lack of exact knowledge and control of quality 
in the past. 

Once the mixture is melted, the trial tells the 
roll caster what he has to deal with; it should 
be noted, however, that visual observations take 
no account of the balance of elements, but deal 
solely with the result in depth of chill, the grey 
metal ‘back ’’ gives some little indication of the 
general quality of the metal, but to all intents 
and purposes these observations depend upon 
‘other things being equal,’ i.¢., manganese- 
sulphur balance, total carbon content, stability of 
the iron carbon solution as influenced by factors 
other than silicon content, etc. 


The Furnace. 

Some roll makers have used cupolas for melting, 
but this is so generally only for such articles as 
strip rolls, where the chill is fairly deep, say 
1} in. or more, and exact control not necessary. 
For the highest-class rolls the use of the rever- 
beratory ‘‘ Air’’ furnace is generally accepted 
practice. 

These furnaces may be of the single or double 
reverberatory type, utilise stack suction with or 
without forced draught in the ash hole, and are 
mostly direct hand-fired with a suitable long-flame 
coal. Capacities range from two to twelve tons or 
even more, and opinions as to the best interior 
form vary greatly. The reverberating furnace is 
a most inefficient melting unit as compared with 
the cupola, an iron to coal melting ratio of 1.6 
to 1 being really good practice probably never 
obtained with the double reverberatory type: 
various reasons for the use of this type of fur- 
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nace, however, immediately come to the mind: 
(a) Being out of contact with the fuel and in 
an accessible molten bath the metal is under far 
yreater contro] than in a cupola; (b) the taking 
of trials and the addition of physic are facili- 
tated, it is possible to keep the metal molten 
tor several hours if necessary, though a fine con- 
trol of furnace atmosphere is essential if heavy 
oxidation is to be avoided, and sulphur will be 
markedly raised if the coal is at all high in that 
element (say over 1.0 per cent.); (c) cupola metal 
invariably absorbs a large amount of carbon from 
the fuel coke, also sulphur; air furnace metal 
takes up the latter to a certain extent, but loses 
the former, this latter important fact, while 
largely uncontrolled in present practice, has a 
hearing of tremendous significance on the grade 
and behaviour of the ultimate product; and (d) 
the cupola cannot take the heavy pieces of old 
roll which form an important and commercially 
necessary part of the charge. 

Broadly speaking, the reverberatory furnace 
scores in control, carbon reduction, and the 
ability to melt heavy pieces. , 

Working the Charge. 

The condition of the charge is judged chiefly 
hy depth of chill on the trial or sample, as out- 
lined above, and partly by the appearance of the 
urey ‘ back,’’? the temperature of the metal on 
pouring the trial piece is also taken into account, 
though the caster will usually not sample till 
he has his bath up to the proper temperature, 
judged as much by its fluidity when rabbled as 
by its colour. Obviously variations in analysis 
would affect this, though the degree of accuracy 
in judgment attained by practised man _ is 
surprising. But the writer has found that 
weather conditions and exterior lighting affect 
even an experienced judgment. 

It is well known that silicon is the chief chill 
controlling element, tending to throw carbon out 
of combination, sulphur ‘having a marked reverse 
effect. Manganese does not act so simply; by 
itself it acts like sulphur, /.e., on adding man- 
ganese to a pure iron-carbon alloy chilling pro» 
perties are increased, but in the case of roll 
irons containing, say, 0.12 per cent. of sulphur, 
manganese up to about 0.7 per cent. progressively 
attacks the sulphur, combining with it to form 
manganese sulphide, and thus preventing its 
effect on carbon solubility and so lowering the 
chilling properties of the metal, above 0.7 per 
cent.; having disposed of all the sulphur, it begins 
to exert its own effect and increases chilling 
properties. The amount of manganese theoreti- 
cally necessary to combine with 0.12 per cent. of 
sulphur is 0.20 per cent., but in practice a 300 to 
400 per cent. surplus is required. 

Typical analyses of ‘‘ White’’ and “ Soft’’ 
physicing irons are self-explanatory. Manganese 
never rises above, or even up to, 0.7 per cent. in 
normal chilled roll practice. 


Silicon. Sulphur. Manganese. 
White ... 0.40 0.20 0.2 
Soft ... ... 3.00 0.06 1.0 


Nothing has been said about slag. There is a 
disheartening lack of appreciation amongst roll 
men as to the functions and importance of slags 
in furnace operations. In point of fact, it is 
surely true that temperature and slag are the 
two controlling factors of bath condition, all 
other factors being reflected in them and acting 
through them. The slag is the meeting place of 
the solid, liquid and gaseous phases in the fur- 
nace, all heat is transferred to the metal via the 
slag, all losses from the metal occur into or ria 
the slag; and beyond saying that he likes it 
“nice and biscuity’’ and in not too great an 
amount, perhaps also expressing a vague approval 
of a certain colour, many a_ roll foundryman 
definitely neglects it. 

Casting Temperature. 

This is a matter which fortunately is not so 
neglected as slag control; in fact, it rightly 
receives a great deal of attention from the roll 
foundryman. Metal temperature is judged by a 
variety of means, but many roll casters prefer to 
stir up the surface of the metal both in the fur- 
nace and in the ladle with a rod or bar, perhaps 
having a spoon-shaped end, and judged by a 
combination of colour and fluidity. 
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A wonderful standard of accuracy is attained 
by the old hand, in spite of the fact that personal 
health and exterior lighting—and through this 
the weather—affect the apparent colour observed, 
while abnormalities in composition and the influ- 
ence of oxygen will affect fluidity. 

The use of pyrometers is now becoming accepted 
practice, and undoubtedly marks an advance in 
control, though their operation during casting 
presents some little problems and demands super- 
vision by one well acquainted with their charac- 
teristics and short-comings. 

It has been shown by research workers and 
metallurgists that casting temperature has a 
marked effect on the depth of chill obtained, the 
higher the temperature the deeper the chill, 
though temperature variations in normal practice 
will not be large enough to exercise nearly such 
as influence on the chill depth as other factors, 
such as size of the roll, neck diameter, etc. A 
cold iron, of course, will be sluggish, giving shot 
holes where bubbles of gas fail to get away, etc. 
On the other hand too hot a metal will break up 
the facing on the chill-mould, eat away mould 
joints, and cause a run-out, burn the surface of 
the sand portion of the mould, or even burst the 
chill-mould through too rapid and extreme a tem- 
perature rise. This latter occurrence, however, is 
very rare. 

In the writer’s experience temperatures ranging 
from 1,310 to 1,320 deg. ©. for large rolls, say 
above 25-in. diam. to 1,400 deg. C. for small ones, 
say about 18-in. diam., have been usual, while 
small ‘‘ cold’ rolls, which carry a very deep chill, 
are cast at temperatures up to 1,460 deg, C. 


The Result. 


Having obtained a bath of metal in the right 
condition and * pitch ” (of chill) and at the right 
temperature, moulds and mould conditions still 
remain as powerful factors affecting the ultimate 
result. They do not, however, come within the 
scope of the present notes. 

The finished roll is subject to all sorts of faults 
and defects such as would not be suspected by 
the casual observer of roll casting; pinholes, shot- 
holes, porous necks, cracks of two different types, 
irregular chill depth, patches of varying 
hardness—all afflict the roll founder at various 
times, and are more or less blindly attributed to 
various causes but rarely with any real under- 
standing of the phenomena, and in the case of 
irregular chill the writer has never met with any 
practical explanation which satisfactorily covered 
all aspects of this fairly common complaint. Tak- 
ing the case of a hot-mill roll, this is essentially 
a evlinder, say 3 in. thick chill and 20 in. or more 
in diam., of white iron containing some 3.0 per 
cent. of carbon, and therefore heavily cementitic, 
hard and brittle, this cylinder being filled with, 
and closely knitted to, a core of grey iron of 
similar total carbon content but having two-thirds 
or more of its carbon in the graphitic state. 

The chill has twice as much expansion under 
heat as the core for a given temperature rise, 
and when in service the chill, of course, gets heated 
up very much more than the core; thus there is 
a thin rim of hard brittle metal trying to expand 
more than twice as much as the solid core to 
which it is knit, and enormous internal stresses 
are generated, difficult to estimate but undoubtedly 
vast, since they alone can sometimes snap a roll 
2 ft. or more in diam. Obviously, when the 
presence of a rim of metal of certain properties 
around a core of metal of other properties can 
have these effects, then the stresses will be compli- 
cated by any marked variations in the thickness 
of the rim, i.e., by irregular chill. 

The brittleness of the rim of chilled iron gives 
an opportunity for the stresses to take effect, and 
while the strength of a cementitic white iron 
increases with a moderate rise of temperature it 
falls away rapidly at just below red heat, i.¢., at 
a temperature only slightly above that at which 
many rolls normally work, 

Thus heat alone can break a chilled roll, mar- 
gins of safety in hot mills are frequently small, 
and are getting progressively smaller as time goes 
by, with calls for increased output and an in- 
creased number of hot pieces going through the 
rolls per unit time. 


(To be continued.) 


| 
| Slag. 
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Making an Exhaust Chamber. 


By Ben Shaw and James Edgar. 


The practice of thicknessing a mould to deter- 
mine the thickness of metal a casting is required 
to have is more common in jobbing than in other 
foundries. This is largely due to the fact that 
what are usually referred to as one-off jobs form 
a considerable percentage of the work done, and 
it is not to be wondered at that the cost of pat- 
tern work should be cut to a minimum when only 
one casting is required with a repeat order a very 
remote possibility. 

It must be remembered that thicknessing a mould 
to cut out the cost of a core-box frequently 
retards the progress of the work in the foundry, 
and it would be absurd to save on the pattern- 
work only to incur considerably more expense in 
the foundry unless there are other reasons that 
make the method desirable from the moulder’s 
point of view. 


Fics. 1 to 5. 


Skeleton shell patterns, which the writers re- 
ferred to in a recent article in this JourNaL, are 
not necessarily cheap patterns, but they represent 
about the best form of pattern involving the use 
of wood and sand thicknessing in combination. 
There are many castings, however, for which this 
form of pattern could well be used excepting for 
the fact that it would lack rigidity and be too 
frail for use in the foundry. An instance of this 
kind occurred some time ago for the cast-iron body 
of an exhaust chamber shown in Fig. 1. The 
metal was } in, thick, and, the casting being of 
considerable size, a shell pattern was out of the 
question. A boxed pattern was made instead and 
a number of thickness strips like that shown in 
Fig. 2. There was no delay in ramming the sand 
against the solid face of the pattern, and when 
the mould was made and the pattern stripped the 
thickness strips were located about the mould, the 
flanges being left in to give them support. This 
provided a core-box in which the sand forming the 
core could be easily rammed. The method is shown 
in Fig, 3. The thickness pieces were not difficult 
to strip and the core was left practically free for 
lifting to give the necessary finish to both mould 
and core. Thickness strips of this kind are profit- 
ably used when the wall of metal is straight in 
the direction of the draw and the necessity for 
internal subsidiary pattern sections need not deter 
their employment, if a suitable casting is wanted 
cheaply, because the pattern sections can be located 


against the thickness pieces provided they are 
secured in a readily removable fashion to facilitate 
stripping. Although the time involved in pro- 
ducing such a mould may exceed that occupied 
when a full core-box is supplied, by cutting out 
the time occupied in preparing a suitable core- 
box, the mould may be made in quicker time. 
Thicknessing Strips. 

Thicknessing strips are an advantage when it 
would be extremely difficult and would involve con- 
siderable labour to make a core-box that would 
define the core shape so that it conforms to the 
mould and gives a regular thickness of metal in 
the resulting casting. For this reason there are 
many castings, the moulds for which are more 


Fics. 6 tro 10. 


satisfactorily produced by thicknessing even though 
a number of similar castings are required. An in- 
stance of this kind is shown in Fig, 4. It repre- 
sents a condenser door, the casting being of bronze 
and the metal thickness 5-16 in. With such east- 
ings it is important to have the flanges in their 
correct relative positions and the correct distance 
apart, but the shape of metal connecting them is 
not very important excepting that the thickness 
should be regular. To make a pattern and core- 
box that would ensure a regular thickness of meta! 
would be a very costly undertaking and it is very 
questionable whether a casting having a regular 
thickness of metal would be obtained from a costly 
pattern and core-hox, even though considerable 
care is exercised in their construction. Apart from 
the shape of pattern and core-box coinciding, there 
is the difficulty of setting the core in correct posi- 
tion, relative to the mould, when it is made 
separately. It is surprising how much trouble is 
involved in setting an irregular shaped core during 
the time of closing a mould, It is not by any 
means an uncommon experience during a trial set- 
ting of an irregular core to obtain a regular thick- 
ness the first time, but, after the core has been 
lifted for subsidiary adjustments, the final setting 
occupies much time and patience before the regular 
thickness is again obtained. This difficulty is mini- 
mised when the core is made in the mould, because 
guide marks can be made on the joint which facili- 
tates resetting after the core has been lifted. 


| 
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When the mould for such a casting as that indi- 
cated in Fig. 4 is required to be thicknessed a 
skeleton pattern will suffice. In this case what 
might be termed a solid skeleton pattern is 
employed, representing the external shape only. 
The plan of such a pattern is shown in Fig, 5. 
The smaller flange being cast down it is attached 
to the main body in segments with a key piece 
for convenience in stripping. It is convenient to 
ram sand between the skeleton pieces forming the 
hody and sleek off to complete the full shape before 
commencing the mould. Obviously such a job is 
hest rammed in a box by the turnover method, 
then the large flange can be set on a ramming 
hoard or a level sand bed made upon which the 
pattern can rest, but, in many jobbing foundries, 
such a job is bedded into the foundry floor. 

After the mould has been made and the main 
part of the pattern stripped, thicknessing strips 
are laid in corresponding to the thickness of metal 
required. In this instance it is advisable to leave 
the bottom flange segments in the mould until the 
core is completed in order to support the small 
thicknessing strips. Narrow wood strips form the 
major part of the surface, but at the rounded 
corners it is better to use loam strips worked up 
stiff. These should be prepared in slab form be- 
tween two guides of similar thickness as the metal 
in the required casting, as in Fig. 7, and cut into 
section for convenient handling. Fig. 6 illustrates 
a section of the mould thicknessed and ready for 
the preparation of the core. Castings of this kind 
usually have subsidiary manhole facings, and while 
the forms and positions are easily determined by 
securing suitable facings to the pattern, the set- 
ting of small cores may present difficulties. <A 
method of dispensing with loose cores is shown in 
Fig. 8, by which the cores are prepared during 
the time of thicknessing. Wood facings are neces- 
sary having the metal thickness added and holes 
cut corresponding to those required in the casting. 
The cores are rammed and sleeked off to conform 
with the inner surface, nails being used to rein- 
force them as indicated. These complete the sur- 
face against which the main core is rammed, and 
when it has been finished and lifted from its mould 
the facings are stripped from the small cores. This 
method of preparing a mould gives a high degree 
of accuracy in metal thickness, and is economical 


not only for one-off jobs, but when many similar” 


castings are required of a type corresponding to 
that illustrated. 


Junction Piece. 


Another example for which this method of mould- 
ing is applicable is shown in Fig. 9. It represents 
a junction piece used for connecting large dia- 
meter steam pipes. Frequently they are required 
to be of bronze, and the thickness of metal rarely 
exceeds 2th in., while often } in. thickness is 
stipulated. To ensure accuracy in metal thickness 
a first-class pattern and at least half a core box 
would be involved. To make use of a skeleton 
core-box would invariably give a casting of irre- 
gular thickness, and yet rarely is more than one 
casting of a similar shape and size needed, Here 
again it is not so important to have a regular 
contour as it is to have a regular thickness of 
metal, thus to use a relatively cheap pattern it is 
advisable to thickness the mould made from it 
in order that the core will conform with the 
shape of the mould, as shown in Fig, 10. In 
this case wood thicknessing strips are out of the 
question, either loam or clay strips being neces- 
sary. A strong loam will suffice. It should be 
worked up stiff and prepared in slabs, as_pre- 
viously referred to, and cut into convenient 
sections for laying in the prepared mould. In 
this instance the half cores are prepared 
separately in each part of the mould, and it is 
necessary to be sure that the joints of core and 
mould coincide. The grids for reinforcing the 
core should project beyond the prints to facilitate 
lifting, but more particularly for clamping the two 
parts of the core together after they have been 
dried. It is obviously important to mark the 
core before it is lifted to ensure it occupying a 
similar position when the job is finally closed for 
casting. When loam or clay thicknessing is used 
it is advisable to make the mould and thickness- 
ing before commencing the core; this is very 
necessary if rammed sand is to be used, otherwise 
there is a danger of altering the thickness, 


I.B.F. Elects New Members. 


At a Council meeting of the Institute of British 
Foundrymen, held at the offices of Tae Founpry 
TrapE Journat last Saturday, the following 
members were accepted : 

As a Subscribing Firm.—Messrs. Ashmore, 
Benson, Pease & Company, Limited, Parkfield 
Works, Stockton-on-Tees. 

As  Members._-W. Tait, ironfounder and 
director, Storey Foundry Company, Limited, 
Stockport, 9, Albert Place, Bridge Street. 
Manchester; H. Forrest, works metallurgist. 
Messrs. Crofts (Engineers), Limited, Bradford ; 
Capt. R. B. Crewdson, director of Technical 
Journals, 49, Wellington Street, Strand, 
London, W.C.; H. D. Campbell, director, Shaw 
Glasgow, Limited, Maryhill Tron Works, Glasgow ; 
W. E. Seddon, secretary and cost clerk, Rochdale 
Aluminium & Bronze Foundry Company, Ashworth 
Street, Rochdale; C. B. Tate, naval architect and 
engineer, 2, Collingwood Street, Newcastle-on- 
Tyne; D. Le Travers, works manager, Harfield «& 
Company, Limited, Blaydon; J. S. G. Primrose. 
metallurgist, Whitecross Company, Limited, War- 
rington; N. G. Calder, engineer, general manager. 
British Drying & Heating Company, Limited, 14. 
Waterloo Place, S.W.1; Sir W. J. Larke. 
K.B.E., engineer, director of the National Fede- 
ration of Iron and Steel Manufacturers; H. H 
Shepherd, foundry manager and _ metallurgist, 
Crane-Bennett, Limited, Ipswich, Suffolk; E. Sum- 
mersgill (Senior), foundry manager, Wallis & 
Longden, Trent Works, Long Eaton, Nottingham : 
C. F. Walker, Foundry Department, L.M.S.. 
Wolverton, Bucks. 

As Associate Members.—A. WL. Allford, moul- 
der, Vickers, Limited, Sheffield; M. Liley, foun- 
dry foreman, S. Robinson & Sons, engineers, 
Rochdale, Lancs.; R. F. Orme, foundry foreman, 
S. Russell & Sons, Bath Lane, Leicester; J. H. 
Reynolds, assistant foundry superintendent (iron), 
British Insulated Cables, Limited, Prescot: 
P. Elder, foreman moulder, Falkirk Iron Com- 
pany, Limited, Falkirk; J. Gerrard, foundry fore- 
man, Peter Brotherhood & Company, Peter- 
borough: E. A, Carlisle, representative for manu- 
facturers’ foundry facings, Wm. Cumming & 
Company, Limited, Whittington Blacking Mills. 
Chesterfield; S. Carter, assistant foundry mana- 
ger, Cayer Company, Limited, Moorbottom Tron- 
works, Huddersfield; A. Greenhalgh, foundry fore- 
man, Hetherington & Sons, Limited, Manchester : 
D. W. Hammond, assistant works chemist, Crofts 
(Engineers), Limited, Thornbury, Bradford; A. E. 
Harford, foundry department, Wilmer & Sons, 
Limited, High Street, Stratford, London, E.: 
C. R. Loxton, ironfounder, Nevine Foundry, 
Goodman Street, Hunslet, Leeds; J. MeVie, fore- 
man moulder, Burnley Tron Works, Burnley; A 
Scholes, foundry estimate clerk, S, Osborn & 
Company, Rutland Works, Sheffield; A. F. Hand, 
foundry production and progress accountant, John 
Maddock & Company, Limited, malleable iron- 
founders; A. E. Perry, assistant foundry foreman, 
Dewrance & Company, Great Dover Street, Lon- 
don, S.E.1; E. Summersgill (Junior), assistant 
foreman, Wallis & Longden, Trent Works, Long 
Eaton, Notts; S. E. Tompkin, assistant foundry 
manager, Wright’s Have-Lock Foundry Company, 
Leicester: W. Watts, assistant foreman moulder. 
J. Stone & Company, Limited, Deptford, London, 
S.E.: A. E. Webb, foundry manager, Westwood & 
Wrights, Limited, Queens Cross, Dudley, Worces- 
tershire; S. C. Worley, pig-iron salesman, William 
King, Park Street, Bull Ring, Birmingham. 

As Associates.—F. Ward, patternmaker, Wav- 
good-Otis, Falmouth Road, London. 


An International Foundry Congress. 


The Council of the Institute of British Foun- 
drymen has decided to organise an International 
Congress to be held in London in May or June in 
1929. An exhibition will be arranged by the 
Foundry Trades Equipment and Supplies Asso- 
ciation, to be held concurrently. Invitations have 
been dispatched to all the foreign foundry tech- 
nical associations to co-operate. 


q 
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The Holley Permanent Mould. 


Northern Foundrymen’s Criticisms. 


At the last meeting of the Newcastle Branch of 
the 1.B.F., held in the Neville Hall, Newcastle-on- 
Tyne, a film, ‘*‘ The Holley Permanent Mould,” was 
shown by courtesy of Foundry Plant and Machinery, 
Limited, Glasgow. The film was described and 
explained by Mr. D. Sharpe (Member), of Glas- 
gow. He introduced the film by explaining that 
the Holley Carburettor Company, of Detroit, 
U.S.A., had entered the cast-iron business as a 
last resort: they had been losing between 40 and 
50 per cent, of their carburettors through scab- 
bing. The ironfounder took no responsibility for 
damage incurred by machining, and therefore the 
company devised a scheme by, which they experi- 
mented with permanent moulds. They succeeded 
in reducing their loss to about 7} per cent., and 
encouraged by that they decided to produce per- 
manent-mould machines for quite a variety of 
castings, the biggest casting produced being an 
exhaust muffle for a four- or six-cylinder car. 
The film would show a small machine making 
those particular castings which were rather 
difficult ones to get at. Although the Holley 
people were able to sell machines for manufactur- 
ing carburettors on the mass-production system, 
they found it essential to produce a single-unit 
machine which the film would show being applied. 
In using permanent moulds the composition of 
the iron which was poured into the moulds had 
to be taken into consideration and not a little of 
their success was due to the fact that they had 
arrived at a suitable iron. He was not in a 
position to say what the peculiar feature of that 
iron was, but he could give them the average 
analysis which, although it might not he very 
helpful, would give an indication that the iron 
was a fairly ordinary one. The analysis was as 
follows: —T.C., 3.5; Si, 2.55; P, 0.285: S, 0.085: 
and Mn, 0.65 per cent. 


Segregation is Absent. 


It was a soft iron which they would agree—after 
examining the samples which he had brought—was 
very homogeneous when cast in a chill, a remark- 
able feature being that there was no indication 
of any sulphide segregation. The moulds used in 
the Holley Permanent Mould Process were made 
of cast iron, the surface of the mould being 
covered with a thin layer of highly refractory 
material, which was in turn protected from 
abrasion and penetration by means of a thick 
coating of lampblack so that it was only after 
prolonged usage that it needed to be patched or 


refaced. The moulds were placed on a revolving 
table, or merry-go-round,’’ and_ successively 
followed their prescribed course. In _ passing 


around, the two parts of the mould were drawn 
apart sufficiently to allow the setting of cores, 
but just before the core was set the inner surfaces 
of each mould were smoked by a flame of acety- 
lene gas for the purpose of superimposing a 
relatively thick (1/32-in.) layer of carbon between 
the refractory surface and the molten metal. 
After passing the flame the core was set in place, 
the two parts of the mould being closed auto- 
matically, and being held in place by means of 
spring pressure during the pouring period and 
until the metal had sufficiently set. Then they 
quickly opened and the castings were forced out 
automatically by ejection pins. The old coat of 
acetylene smoke must be removed cempletely 
before the mould could be used again. That was 
done by means of a blast of compressed air which 
quickly blew the surfaces clean before the mould 
passed before the acetylene flame again. In the 
film they would see the machine at work and they 
would notice what looked like an arm knocking 
the castings out as the mould opened. As a 
matter of fact, the castings were ejected before 
the arm came near them, the arm really being a 
series of jets of tompressed air which passed 
hetween the two faces of the mould as it opened. 

After the film had heen shown, Mr. Sharpe said 
that he thought they would have all followed the 
different operations quite easily: first of all the 
blowing off of the old coating, the recoating of 


the mould, the setting of the cores and the auto- 
matic closing of the mould. The circulating 
machines working with twelve heads produced 
somewhere about 500 castings per hour, the twin 
curburettors being produced at the rate of about 
1,000 per hour. From the point of view of the 
British foundryman that was a very high rate 
of production which was only possible in very few 
plants in England. 


Cost of Plant. 


Many people were interested in the small 
machines for the production of light castings and 
the important point was whether they were 
economical or not. The cost of a machine of the 
small type was about £75 and to’make the cast- 
ings in the ordinary way with a pair of moulds 
making two in one setting would probably cost as 
much as the machine by the time they were 
finished. The cost of getting the installation 
under way was high, but it was estimated that 
the master moulds should cost as much as the 
metal pattern and no more. Of course, the pro- 
duction of that master pattern must be accurate 
just as would an iron or metal pattern. Mr. 
Sharpe concluded by saying that he did not think 
he could give them any further information, but 
that he would be very happy to enlarge on what 
he had already told them. 


Type of Iron Used for Mould. 


Mr. V. Sropre said he thought that the 
lecture that they had had that evening was 
entirely different from what they had heard for 
a long time. It seemed to him to be a mixture 
of the iron foundry work along with what was 
done in a steel works. Steel ingots were cast in 
iron moulds and it was the practice in different 
parts of the country to smoke moulds, but that 
was usually done by means of burning tar or oil 
which would not give such a good result as an 
acetylene flame. It would be very interesting to 
know from what metal the mould itself was made, 
hecause one would think that the constant pour- 
ing of hot metal into the mould would cause it 
to crack or to become deformed and thus alter the 
shape of the casting. From the analysis men- 
tioned by Mr. Sharpe, he thought that the iron 
was a hematite and that its free machining was 
entirely due to that fact. Another point Mr. 
Sharpe had mentioned had been the lack of sul- 
phide segregation which one usually found taking 
place when the metal was a long time in solidify- 
ing. He imagined that a sulphur print taken of 
fractures of that metal would show that, although 
sulphur existed, it would not be segregated. 


Life of Moulds. 

Mr. R. O. Parrerson asked if the life of the 
mould depended on the weight of the casting. 
He, also, supposed that the moulds were made of 
hematite iron and he would be interested to know 
what caused a mould to be scrapped. Was it 
hecause of growth or did it not grow to any 
appreciable degree, or what did happen to it? It 
seemed to him that the cost of the machines would 
be a mere bagatelle as compared with the saving 
in cost if one could get anything like such an 
output as they had seen on the film that even- 
ing. He would like to know whether there had 
heen any attempt to make heavy castings, say of 
46 lb., by that method? 

Mr. Swarre replied that the life of the mould 
varied very much according to the weight of the 
casting produced, that, of course, being due to 
the fact that a heavy casting must stay longer 
in the mould than the little carburettor bodies 
which could be poured and ejected in somewhere 
about 7 to 10 seconds. When the small castings 
were ejected from the mould the little head 
generally proved to be liquid, and they had prob- 
ably noticed in the film that when the casting 
fell it splashed. That meant that those moulds 
vould have a long life, although many little 


intricate parts might give trouble, little corners 
With a plain surface he would 


chipping off, ete. 
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reckon that a mould would have at least 20,000 
castings made from it, because there was nothing 
to go wrong unless it cracked, and cracking did 
not take place to any extent. When cracking 
did occur it was generally after a day’s run when 
the moulds were left to cool. A mould of a plain 
type would have a much longer life than one for 
making intricate castings, because on the latter 
there were so many little points to get distorted. 
Mr. Patterson had also raised the question of 
the high cost of the mould. He (Mr. Sharpe) 
should have pointed out, as Mr. Patterson had 
been good enough to do, that the cost was trivial 
where any castings were being produced in large 
numbers, 


Temperature of Moulds Used. 


Mr. W. J. Pautrn said that he was sure that 
the film must have filled all their hearts with 
dismay when they had seen the tremendous step 
there was between their own foundry practice and 
that of America. He was very interested in the 
small bars which Mr. Sharpe had shown them, 
the fracture of which had shown no sulphide 
segregation, because the mixture that Mr. Sharpe 
had mentioned had a fairly high sulphur content, 
and one would have expected to find the bar 
chilled to some extent on the outside. There was 
not any sign of it, however, and it was possibly 
due to the annealing influence of the mould itself. 
He would be interested to know to what fempera- 
ture the mould was heated. When they worked on 
chills there must be limitations in permanent 
moulds to take a pattern of a casting with, say, 
to take a simple thing, a straight pipe with two 
flanges at one end. 


Permanent Mould Castings Superior. 

Mr. J. M. Sarru said that 30 years ago he had 
seen those revolving machines in use for sand 
moulds at Singer’s, at Clyde Bank. In the motor 
industry in England they depended upon 
aluminium both for carburettor hodies and pistons, 
and it was the practice to cast them by the 
thousand and using permanent moulds. Some- 
thing had been said concerning the cost of moulds ; 
he had seen one not so very long ago that had 
cost £400. He had also seen 40 to 50 men 
emploved in renewing pieces of existing moulds. 
Concerning the difference in quality between a 
casting cast in sand and one cast in a permanent 
mould, he thought that the permanent-mould 
casting was always superior. When metal was put 
in a green-sand mould heat was created and gas 
was therefore generated, whereas in a permanent 
mould it was entirely free from gas. 

Replying to Mr. Paulin, Mr. Sarre said that 
the mould temperature before starting was not 
one of serious moment, it being more a matter of 
taking the chill right out of the moulds and not 
being done to bring the temperature up to five 
or six hundred degrees. It was done purely to 
prevent the mould causing the casting to fracture, 
and the aim in the Holley process was to keep the 
moulds cool. In the Ryan process they actually 
circulated oil through a very complicated system 
of moulds. The oil was circulated so as to keep 
the mould at a_ pre-arranged temperature, but 
with lighter castings such as were cast by the 
Holley process, that system was unnecessary. 
With regard to the query about the flange pipe, 
he was very sceptical as to whether it could be 
made with a permanent mould. Anyone going 
into that process must be the master of the design 
and not the servant. In Britain they did not 
know anything about mass-production work, while 
the Americans knew nothing about jobbing work. 
It was a strange thing, but he had never yet read 
a treatise on permanent moulds where reference 
had not been made to a British paper on the sub- 
ject. Concerning aluminium, there was no diffi- 
culty getting the moulds to stand to 
repeated pourings. 

Mr. Paurin asked if there was any difference 
in the weight of castings cast in sand moulds and 
those cast in permanent moulds. 

Mr. Suarpr replied that he could only express 
an opinion, but that he was inclined to agree that 
castings in permanent moulds would be denser. 


Patent Situation. 


Mr. W. J. Moryxevx said that he had been 
trying to discover what the patent was that 
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related to the Holley permanent mould process. 
It seemed to him that the whole thing was a 
matter of organising already existing systems and 
methods that were being used both for non-ferrous 
and ferrous castings to make the roundabout. 
The ejection of castings by pins had been done 
for years in non-ferrous works, and, as he had 
remarked before, he thought that the Holley 
people had used existing systems and organised 
them into one machine, making a very fine job 
of it. As far as he knew, permanent moulds had 
been originally used for non-ferrous work, and 
vastings as large as crank cases had been made 
and made without a single core. The thing that 
struck him as being new was the coating of the 
mould with lamp black and the cleaning of it 
off afterwards. 

Mr. Suarve said that he believed that the 
patent for the Holley carburettor system had 
regard to the refractory material and the putting 
of it on the mould face together with the burning 
of the lampblack. The mechanical part of the 
system was generally acknowledged practice. He 
had pointed out that the Holley people had 
obtained all information possible and put it into 
practice while other people were only dreaming 
about it. 

Mr. Patrrerson remarked that the making of 
permanent moulds in aluminium and brass was 
not unknown to him, but that he had not heard 
before of their being made in cast iron. 

Mr. Morynevx said that cast iron had been put 
into permanent moulds for years at Mansfield for 
centrifugally casting cylindrical articles. 

Mr. Parrerson said that the Stanton people 
had spent enormous sums on permanent moulds, 
and it seemed to him that the coating that was 
used by the Holley Company might well be 
applied to the pipe-casting process. 

Referring to annealing, Mr. Suarpe said that 
there must be a certain amount taking place in 
the cooling of accumulative castings. He had seen 
sand castings for automobile cylinders being made 
and had been very much surprised to see the 
method of production. From start to finish it 
took only seven minutes, about four minutes being 
taken to make the mould and three minutes to 
pour it and take it out. When the castings were 
taken out of the moulds they were placed on a 
hogey about 7 ft. wide and 14 or 15 ft. long and 
stacked four, five or six high. There would be 
about 200 castings-on a bogey, and the last one 
was still white hot when the bogey was taken 
right out into the open, where they anneale 
themselves. 

Contraction Allowances. 

Mr. James Situ said that he thought that 
they had had a most interesting exhibition ot 
making castings, and, although it was about fifty 
years since he went into the foundry, he had 
never seen a machine shop which was also a 
foundry. He had understood Mr. Sharpe to say 
that when these castings were made in sand they 
were not a success, and that when they were 
cast in permanent moulds they were quite satis- 
factory, which proved conclusively that the 
chilling of the castings was the important point 
in making them successfully. The coating on the 
castings was altogether different from what he 
had heard of before; he would like to know 
whether any allowance had been made for con- 
traction. If an allowance had been made, it was 
quite unnecessary, because no contraction took 
place during the time the casting was in the 
mould. What had surprised him had been that 
different sizes of machines had been used tor 
different sizes of castings. Was it necessary? 

Mr. Suaree replied that it was not necessary, 
and that the small castings could be made quite 
easily on the same machine as the large ones, but, 
of course, large castings could not be made on the 
same machines as the small ones. ° 

Mr. James Situ said that it was quite 
evident that the Holley people had made machines 
to suit the size of casting which was made hy 
mass production, and the machines had been 
adopted to suit all classes of chills. How were 
the chills fixed into the machines, and were they 
made dove-tailed? The chills must be put in 
very accurately face to face, and he quite saw 
that the success of the castings was due to the 
permanent chilled mould. They could see that 
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the chill did not harden the casting so that it 
would not machine, and he thought that that was 
probably due to the composition of the metal, 
which must be very soft and very good, or else 
the casting would not be machinable. 

Mr. Suarre said that he thought Mr. Smith 
had hit upon the correct solution of the success 
of the carburettor, which could be produced at 
about half the price of a brass one. 

Mr. J. M. Smirn said that thousands of car- 
burettors were made in England in sand moulds, 
good castings being made, and costing no more 
than the castings made in permanent moulds. 

Mr. Swarpee said that, of course, the cast-iron 
carburettors had to stand a test under vapour. 
A permanent mould would have a higher chilling 
effect than a sand mould, except, perhaps, a 
green-sand one. 

Referring to the short time the castings were 
in the mould, Mr. A. Logan remarked that he 
would have thought that the castings must be very 
fragile when they were ejected from the mould, 
and that they must be damaged by the way in 
which they were thrown out. 


Strength of Cast Iron at a High Critical Temperature. 


Mr. SuHarpe explained that, for instance, in the 
manttacture of cast-iron baths, if a bath mould 
was shaken out about four or five minutes after 
it had been poured, it would be perfectly sate 
to hammer it in any part without doing any 
damage, and yet, if that was done ten minutes 
later, the bath would be scrap. There was a 
point where cast iron at a certain high tempera- 
ture was very much stronger than when it had 
cooled down. 

Mr. LoGan said that he was very interested to 
learn that fact, as he would have thought that 
cast iron would be very fragile at high tempera- 
tures. 

Mr. Pavtin, referring to the last point raised, 
said that he supposed that the attempts of a 
foundryman to straighten a casting which had 
been bent would he more successful if he had a 
knowledge of the temperature where such stress 
would not be fatal. 

Mr. SuHarre replied that he was not sure 
whether the cases were similar, for when the 
foundryman tried to straighen a casting it was 
reheated, whereas the other was virgin metal. 

Mr. Locan asked how the moulds were vented, 
because there would be gas generated somewhere, 
even though the moulds were made of iron, and 
if there was any gas generated on the mould face 
itself. 

In answer to Mr, Logan's question, Mr. SHARPE 
said that, as the mould contained the acetylene 
smoke, there would not likely be any gas 
formed by the iron going into the mould. From 
a technical point of view, he would say that 
there would be gas formed when the mould was 
being heated if there was free oxygen in mould 
in conjunction with the lampblack deposit. He 
had had it said to him that where a big quantity 
of free air is possible in a mould the skin was 
better, and the method of pouring in the light 
casting trade for, say, a gutter or rain-water 
pipe, checked the free air column, and they got 
as good a casting as if there had been a flow of 
free air. He thought that this was caused by the 
action of the oxygen and the graphitic or carbon 
deposit rather than the carbon deposit itself. 

Mr, Sharpe was also asked what happened to 
castings just after they were discharged if they 
were stacked on trays of 200 or 300. It did not 
appear that the chilling effect would be very 
obvious. 

Mr. Swarre said that as a matter of fact the 
casting was not made as a sand casting would 
be at all; it would not be chilled as much as 
if it were made in a green-sand mould. 

Mr. Rarrerson said that casting into a hot 
mould 400 or 500 deg. could not be such a shock 
as casting the molten metal into a cold mould. 

Another question asked was whether or not it 
was a fact that the mixture of the iron had some- 
thing to do with the chilling; were not some 
irons incapable of being chilled? 

Mr. Motynevx said that he thought the whole 
point was that in the case of a permanent mould 
the temperature was, he would assume, something 
like 500 deg. when the casting was poured, and the 
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heat in a sand mould, although the initial tem- 
perature was very low, quickly becomes about 
900 deg. 


American Patent Office System. 


Mr. Stosie congratulated Mr, Sharpe on 
lecture and the discussion which it had aroused. 
There were one or two things which Mr. Sharpe 
had mentioned which called for comment. Mr. 
Molyneux had inquired about the patents which 
the Holley Company would be able to take out. 
In the States it was quite easy for any new com- 
bination of events to be patented. He thought, 
as it had been pointed out, that the metal was 
one which could scarcely take a chill with a mould 
at about 500 deg. C., and it was very difficult 
to get an iron with a 2} per cent. silicon chilled 
at such a heat, With regard to contraction, that 
metal would not contract anything like a_phos- 
phoric iron, and it would stand a certain amount 
of working at that heat. It was rather difficult 
to realise why the mould would not take straight 
edges as well as round ones; if there was any 
contraction in this metal, it would be the sand 
lining, which would let it slide slightly out of 
part of the mould setting the original. Other- 
wise, why did the casting stand contraction better 
when it was tapered than when it was square? 
If contraction had taken place it would have 
cracked unless the lining of the mould had not 
allowed it to slip in the mould, 

Mr. Snarre said that he agreed with Mr. 
Stobie that the tapered casting would not grip 
the mould, and would, therefore, slip when the 
metal contracted. 

A vote of thanks to Mr. Sharpe was proposed by 
Mr. James Suit, and passed with acclamation. 

Mr. Sarre, in replying to the vote of thanks. 
apologised for the scrappy way in which he had 
addressed them that evening. So much had 
depended on what they saw in the film, and it was 
essential that he should introduce it by pointing 
out some of the important factors, that he had not 
heen able to give them a proper lecture, 


Origin of Imported Castings. 


Inquiry by the Standing Committee. 

With reference to the announcement made in 
our last issue, the Standing Committee announce 
that they will begin the inquiry with regard to 
certain descriptions of imported iron and_ stee! 
on Monday, April 25, at 2 p.m., and, if necessary, 
the Committee will sit on the morning and after- 
noon of Tuesday and Wednesday, April 26 and 27. 
The descriptions of iron and steel covered by the 
inquiry are as follows:—(1) The following descrip- 
tions of steel—Plates, rails, joists, angles, chan- 
nels, sectional material of all descriptions, cast- 
ings, forgings, rounds, squares, flats, hexagons, 
hoops, hot- and cold-rolled strip; and (2) the fol- 
lowing descriptions of wrought iron—Bars, hoops, 
sections, plates and sheets. 

The sittings of the Committee, which will be 
open to the public, will be held in Room 74a, First 
Floor, New Public Offices, Great George Street, 
London, 8.W.1. 

Representatives of any interests substantially 
affected by the applications made for the purpose 
of requiring the above mentioned classes and 
descriptions of goods to ‘bear an indication of 
origin, who desire to be heard in opposition, are 
requested to communicate with the Secretary of 
the Committee, Mr. E. W. Reardon, at the New 
Public Offices, Great George Street, London, S.W.1, 
with the least possible delay and, if practicable, 
not later than April 19. 


Company Reports. 


Kerr, Stuart & Company, Limited.—Net loss, £2,688 ; 
brought forward, £36,630; available, £33,941; carried 
forward, £29,741. 

G. D. Peters & Company, Limited.—Net profit. 
£9,530; brought in, £4,150; available, £13,680; 
carried forward, £12,830. 

Stanton iron Works Company, Limited.—Interim 
dividend on preference of 6 per cent. per annum, less 
tax, for half-year ended March 1, 1927. 
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A Noteworthy Locomotive Casting: 


For some few years past the Commonwealth 
Steel Company of America has been manufactur- 
ing heavy locomotive frame castings, but it was 
only recently that they produced a complete loco- 
motive chassis, incorporating the main frames, 
brackets, bracings, end plates in one piece with 
the cylinders, steam chests and smokebox saddle. 
We are indebted to the editor of ‘‘ The Railway 
Gazette’ for the accompanying photograph and 
particulars. 

The engines for which the castings were required 
are of the 0-8-0 type with eight-wheeled tenders, 
to be used for shunting and transfer service in 
the vicinity of St. Louis. The solid one-piece 
underframe with integral cylinders, ete., is 
claimed to have special advantages as compared 
with the ordinary built-up locomotive bed, as 
there are no parts to work loose, while the cast- 
ing of the cylinders together with the framing 
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Constitution of Cast Iron. 


At a meeting of the Burnley Section of the 
Institute of British Foundrymen, Mr. F. G. 
Hilton presiding, Mr. A. Buck, of Blackpool, gave 
an interesting address on the ‘‘ Chemical Con- 
stitution of Cast Iron.’’ His object was to show 
the influence of the various elements occurring in 
a cast iron upon the foundry properties. To this 
end he dealt exhaustively with carbon, silicon, 
manganese, sulphur, and phosphorus. 

An interesting discussion followed. It was 
opened by Mr. A. Jackson, who asked if the 
presence of kish on the surface of liquid iron 
denoted an excessive and detrimental quantity of 
graphitic carbon. He also asked for the upper 
limit for combined carbon and silicon that could 
be used with safety. Manganese, insisted Mr. 
Jackson, would mask the appearance of fracture 
to such an extent that visual judgment of com- 
position was rendered impossible. 


A Locomotive Part WHICH HAS BEEN CAST ALL IN OnE PIECE. 


foes away with a very common maintenance diffi- 
culty in locomotives—namely, that the cylinders 
are apt to become loose from time to time. 

It is estimated that the saving in repair costs 
on the ordinary locomotive by the use of the cast- 
steel bed will not be less than £82 10s. a year, 
while at the same time the one-piece form of con- 
struction reduces the deadweight of the locomotive 
by about 2 tons 14 cwts., as compared with what 
it would be if the built-up underframe were used. 
In the locomotive referred to the framing of the 
tender is also cast integrally of steel, and it is 
pointed out that this new type of tender-frame, 
with the bottom of the water tank cast solidly 
with the frames, lowers the centre of gravity of 
the water in the tender by 12 in. and increases 
the capacity of the tender, the length remaining 
the same. 

The eight-wheeled shunting locomotives fitted 
with the engine and tender frames described are 
being used in hauling heavy trains from one 
freight yard to another. They are among the 
largest eight-wheeled shunting locomotives ever 
built. These engines have cylinders measuring 


20 in. dia. by 28 in. stroke. In working order the 


engine weighs approximately 110} tons, and a 
tractive force of 60,335 lbs. is developed. 


Personal. 


Mr. F. C. Yapp has been appointed a member of 
the Armaments and Shipbuilding Management Board 
f Messrs. Vickers, Limited. 


Wills, 

Foorp, CuHarRLes James (68), of Effingham 
Road, St. Andrew's, Bristol. engineer 
Assinper, Dr. Georce Freperickx, LL.D., 
of Harley, Manor Park, Chislehurst, 
barrister-at-law, chairman of Messrs. 
Crofts and Assinder, Limited, brass- 
founders, of Lombard Street, Birming- 
ham, and a director of Messrs. Cope 
and Timmins, Limited _..................... 37,960 


£11.740 


Mr. Meapowcrorr favoured a high manganese 
content, as he thought it allowed some reduction 
in feeding and tended to give a solid casting. 

Mr. J. Jackson, referring to strike conditions, 
insisted that kish appeared during casting when 
using high-sulphur-content coke. 

Mr. J. Hoce said that the lecturer had clearly 
emphasised the value of the chemist to the 
foundry, and he (the speaker) insisted that the 
smaller foundries should make extensive use of 
the public analyst. He confirmed Mr. Meadow- 
croft’s opinion that 1.5 per cent. manganese did 
tend to reduce wasters by reducing the necessity 
for feeding. 

Tue Lecturer, in reply, pointed out that his 
Paper was meant to bridge the gulf between the 
chemist and the practical man. Once this know- 
ledge was generally assimilated, then the industry 
would make real progress. 

A vote of thanks was accorded to the lecturer 
on the proposition of Mr. Meadowcroft, seconded 
by Mr. Jackson. 


Twenty Years’ Growth. 


Founded in 1908, with a membership of less than 
290, the Institute of Metals expects to register its 
2.000th member before celebrating its 20th anni- 
versary next spring. The total is already over 
1,800, and new members are being admitted at 
the rate of one a day. The next election ef mem- 
hers is due to take place on April 13. | Persons 
then elected, in exchange for their first subscrip- 
tion, will have the dual privilege of membership for 
the extended period ending June 30, 1928, and of 
receiving an extra copy of the Institute’s.valuable 
‘* Journal.’’ A new booklet descriptive of the aims 
and objects of the Institute can be obtained from 
the Secretary, 14, Members’ Mansions, Victoria 
Street, London, S.W.1. 


a 
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Institute of British Foundrymen. 
London Junior Section. 


The. London Junior Section held its sixth 
zeneral meeting on March 25 in the offices of 
THe Founpry Trape Journat, 49, Wellington 
Street, Strand, W.C.2. Mr. P. Ellis (Vice-Chair- 
man) presided over a good attendance, and the 
tollowing address was given by Mr. Wesley 
Lambert. 

IF I WERE A MOULDER. 

1 have selected this title merely as a tag, in order 
to present to you some of the items of knowledge 
which it would appear to me to be desirable that 
one should acquire if one is to become a successful 
foundryman, 1 do not intend to enlarge upon the 
necessity of paying due regard to the psychological 
part of one’s studies, but only to say that I share 
with others the opinion that among the first and 
foremost of the studies of the prospective success- 
ful foundry worker should be the study of human 
nature. To young men | emphasise the wisdom 
of cultivating as early as possible a knowledge of 
the character, temperament and ambitions of your 
tellow workmen in the foundry. With a knowledge 
of these: three seemingly abstract things, which 
really constitute in part the soul of a man, one 
is the sooner able to recognise to whom one can 
appeal for tuition, advice, “and even practical aid 
in the overcoming of workshop difficulties. One 
will learn also in whom one may place trust, and 
equally important, if not more so, whom one 
should avoid. A cheery word of greeting to a 
journeyman moulder, when offered without even a 
suspicion of swank, impertinence or cheekiness, 
will do much to endear oneself with even the 
roughest workman. There is no need for undue 
familiarity on your part. It is a very easy thing 
to give voice to some such words as * That looks 
good, mate,’* when passing an open mould of a 
character that will admit of such a remark, or 
‘That cylinder you made yesterday looks a 

‘attling good one, Joe.’ It costs one nothing, 
hut it is “only human nature to hunger for, and 
to appreciate a little praise. Remember always, 
however, that such remarks as the above must 
invariably be made in a colloquial manner and 
with an entire absence of anything savouring of 
‘the patronage of vouth to its elders.” 


The Value of the Notebook. 

Now, a word or two on cultivating the memory 
and the use of the note-book. There is no valid 
excuse for reproaching oneself with having made 
the same mistake as one did last time. Whenever 
you succeed in making a satisfactory casting the 
ways and means of doing which gave you consider- 
able thought—make a note while the memory is 
fresh of the way in which it was done. Don’t be 
too proud to record your failures, write them up; 
one learns more from failures than successes. The 
Turks have a saying, “ By the making of mis- 
takes and the making of mistakes, one learns.”’ 
Speaking of the making of notes reminds me of 
a very desirable acquisition, namely, that of being 
able to make a good sketch. Seize any and every 
opportune moment which offers itself of making 
freehand sketches, if only of domestic articles, 
sketches which speak for themselves. You may 
never know how envious of this gift is vour fellow 
workman, and, maybe, even your foreman. A 
loose-leaf note-hook has its advantages. One may 
find it advisable on occasion to produce a sketch 
showing the method of moulding and running a 
certain job, cast maybe, twelve months before, but 
it might not be desirable to produce a_note- 
hook containing a whole collection of such sketches. 
One might be thought to know too much, more 
even than the foreman a condition of affairs not 
always conducive to harmonious relations. One 
has only to have the opportunity of producing one 
or two such sketches, er, to set the foreman 
thinking, and not unlikely when he is looking 
round for a chargehand he will not be unmindful 
of the fact that in virtue of the production. of those 
sketches you have proved to have done what 
tew of vour fellow workers ever trouble to do, and 
he may be inclined to regard you as dependable 
and worthy of a trial as his assistant. 

Technical Knowledge. 

The first and foremost essential to command 

success in any undertaking is undoubtedly enthn. 
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siasm, which in itself will engender studiousness. 
Excitability does not necessarily indicate enthu- 
siasm. The second essential is Confidence in one- 
self, and this can be stimulated what time know- 
ledge and experience are acquired. A study of 
human nature will better enable a man to com- 
mand his fellow men. Knowledge is power. 

I have had to ask myself quite seriously, “ Well, 
if you yourself were a young foundryman, what 
about it, what technical knowledge do you deem 
it desirable to ac quire?’ I must confess that the 
answer to this question is one much more involved 
than I had previously thought. However, I pro- 
pose briefly to enumerate under several headings 
the specialised knowledge which, in the light of 
many years associated with the foundry, it is, in 
my opinion, particularly desirable that the ambi- 
tious foundryman should strive to acquire. I use 
the words ‘‘ ambitious foundryman ” in the sense 
of one who is first and foremost desirous of being 
recognised among his fellow workmen as a ‘“ master 
craftsman,’ and who, moreover, looks forward to 
the time when he will be appointed to direct a 
foundry and, even further, to the not very far 
distant future when he himself will be proprietor 
of a successtul and prosperous foundry business. 

The Art and Craft of Moulding.—Green sand, 
dry sand and loam work, Hand and machine 
moulding; striking up; ramming and venting; 
gating, splash and dirt traps, risers and runners; 
the use and abuse of chaplets and denseners; dust- 
ing and washing of moulds; core making and stove 
drying. 

Metal Founding. — Ferrous and_ non-ferrous 
metals and alloys, including malleable iron. Metal 
mixtures. Compounding and alloying; remelting; 
the use of fluxes and ‘ covers’’; refining and 
utilisation of scrap. Pyrometry. 

Metallurgy.—The physical and mechanical char- 
acteristics of metals and alloys; the interpreta- 
tion of analyses and photomicrographs; the appli- 
cation of metals and alloys to industry. 

Conditioning of Castings.—Heat treatment: 
fettling, sand and shot blasting; pickling, ete. 

Sand and Core Binders.—Characteristics and 
conditioning of moulding sands and binders; oil 
sand cores, ‘etc. 

Patterns.—Wood, metal, and plaster patterns: 
pattern plates; striking hoards. The reading of 
machine drawings. 

Moulding Bores.—Design, construction and care 
of same. 

Moulding Machines and Foundry Equipment.— 
Design of, and the several uses for same. 

Furnaces and Drying Stoves.—Principles of de- 
sign, construction, and economic working. 


Fuel, — Coal, coke, oil, electricity and gas. 
Valuation of, and economic applications. Crucibles 
and refractories. 


The Foundry Layout.—The iron foundry : the 
non-ferrous foundry; malleable iron foundry ; ; die- 
casting shop. 

Weight Estimating.—From_ patterns, 
ete. Allowances for heads, runners, ete., and 
melting losses. The use of the slide rule. 

Foundry Defects.Wasters, methods of over- 
coming; methods of making good. 

Chill and Die Casting.—Gravity fed; 
castings; centrifugal castings. 

Payment—Sustem of. —Day work 
fellowship, and bonus payments. 

Costing, Foundry Management and Reeord 
Keeping.—After a recital of all of the foregoing. 
can it he said that the foundry student need have 
a dull time in the foundry ? 


drawings, 


pressure 


piece work, 


Competition for Junior Members. 

Various sketches were shown by the lecturer to 
demonstrate certain points, and these were dis- 
cussed freely amongst the voung men. In the 
course of the discussion Mr. Lambert generously 
offered a prize to the member of the London 
Junior Section who arrived at the best method 
of estimating, from a drawing, the weight of 
certain casting. A second prize was offered by 
Mr. A. F. Gibbs. 

Rules to be followed in this competition are 
being drawn up by Mr. Lambert and Mr. Gibbs, 
and will be explained to the members at their 
annual general meeting on April 30. 

Before the meeting closed Mr. Lambert and 
Mr. Gibbs were heartily thanked by all present. 


302 THE FOUNDRY TRADE JOURNAL. 


Worked Metal in Art. 


In this article no attempt is made to touch 
on the great volume of beautifully worked metal 
in countless forms and objects existing to-day, 
as such would be impossible, for in one church 
alone in London there is a piece of magnificent 
metal work about 30 ft. long by 15 ft. wide and 
10 ft. high (Henry VII's grille). 

In the garden next the Houses of Parliament 
is a replica of Rodin’s Citizens of Calais, a 
superb work though set on a_ rather higher 
pedestal than the original at Calais. |Watts’s 
Physical Energy ’’ in Kensington Gardens is 
alive almost with vigour. 

A superb specimen of metal work got out with 
little more than the hammer, punch and file is 
the fine ship of medieval form by Mr. Paul 
Hardy, exhibited in the Wembley Exhibition. 

The Royal Gold Cup in the Gold Room of the 
British Museum, though of superb splendour, is 
too largely dependent on its colouring to be a 
good example of craftsmanship, of which there is 
indeed but little evidence. 

We find keys and locks exhibiting, many of 
them, beautiful craftsmanship, and of these a 
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we know that eighteen hundred years ago the 
people of Kent sat down to their meals with a 
table implement of worked iron, which is cer- 
tainly not common in this country to-day. This 
was a little piece of metal 4 in. in length, 
having a small circular bowl at one end and a 
point at the other. With the bowl one enjoyed 
the contents of an egg, with the point one 
extracted a snail from its shell, that member of 
the mollusce family having for many centuries 
held a high place amongst nations as a delicacy 
of the table, as indeed it does in some countries 
to-day. The point of this little table instrument 
is represented to-day by the pin used in humble 
circles for the extraction of the winkle. 

A curious little piece of worked metal is that 
of a fool’s bauble in the British Museum, in 
Bay XVI of the Medieval Room. This little 
figure is in bronze and of a chocolate colour. It 
is but a few inches in length and (though with a 
modern stick) is of the fourteenth century. With 
it we may suppose the court jester of the time 
to have rapped to have called attention to some 
piece of clever folly of which he had just thought. 
It was the badge of his office. It is a very rare 
piece. 

Many very beautiful examples of metal work 


Tue Fawcett Memoriar, Repropvcep py CourTEsy oF THE DEAN AND CHAPTER OF WESTMINSTER 
Ansey. THe Cire-Perpve Process HAS BEEN USED FoR tts MANUFACTURE. 


considerable number of various periods still 
remain and can be seen in our museums, the 
seventeenth and eighteenth centuries being the 
finest periods of such work. 

The iron scroll work of gates and doors show 
often good worked metal, but in these cases it 
is commonly the design rather than the actual 
craftsmanship which gives these pieces their 
interest. Chalices, ouches, brooches, and pins 
often exhibit very beautiful work. Knockers of 
a very high order of beauty are not uncommon, 
though perhaps too often following a more or 
less stereotyped form which affords little oppor- 
tunity for spectangular display. 

In the Queen’s Dol] House ’”’ is such fine and 
delicate metal work as to be almost microscopic. 
Perhaps one of the most exquisite examples of 
worked metal in existence is the superbly beauti- 
ful little reliquary of silver in the Pitti Palace 
at Florence, the cresting of quatrefoils at the 
ridge top making an extraordinarily beautiful 
finish. The whole is of gilded silver, and was 
constructed in the fourteenth century. 

Quite in addition to the working of metal 1s 
the way in which metal is often worked into 
eurious symbolical forms and uses. For instance, 


in lead may be seen in different parts of the 
country, and of these the finest specimens, oddly 
enough, are those of modern date. Figures, 
cisterns, etc., of many kinds appear in this 
metal. Perhaps the most beautiful lead work is 
to be found in the form of the hoppers at the 
tops of the pipes taking the water from root 
gutters. 

A remarkable and little-known piece of work 
in metal is the Fawcett Memorial in Westminster 
Abbey. This very striking piece has the addition 
of colour. It is to be found in the small square 
chamber forming the base of the south-west 
tower. The main design consists of seven little 
admirably modelled figures, the tallest of which 
is less than a foot in height. In the centre is a 
figure of ‘‘ Fortitude,’’ represented by a knight 
of noble dignity in full plate armour. On his 
right aré figures of Justice,’’ Zeal,’ and a 
sitting figure representing ‘‘ Brotherhood.’’ On 
the left are figures of ‘ Sympathy,’ which is 
enmeshed in a strangely wonderful green-coloured 
bush, a figure of ‘‘ Industry ”’? holding a beehive, 
and, lastly, as in the corner on the other side. 
another beautifully modelled seated figure of 
Brotherhood.”’ 


| 
7 
4 
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The Influence of High Temperatures on the Texture 
and the Mechanical Properties of Cast Iron. 


Piwowarsky* has shown by laboratory experi- Piwowarsky’s results by experiments in which the 
ments that the temperature deeply influences the influence of several other ‘factors (kind of fur- 
zraphitisation of cast iron. When the highest nace, kind of charge, weight of charge, kind of 

TABLE I. 
Kept at the 
Charge Weight of Initial alloy | Gas atmo- highest 
Group. Kind of (high or low charge. Kind of melted in sphere in | temperature| At 1,250 
furnace. | in carbon). | Grammes. crucible, the the crucible. | for deg. C. 
minutes. 
la |) Gas - fired High 80,000 |) Graphite Cupola Normal 
| crucible | crucibles | Poured 
> furnace t coated > into dried 
| (type: | with mag- | moulds. 
‘4 1b |) Fletcher) Low 8,000 nesite — 
J and clay 
II | Cryptole Series 7: 125 5 Taken from 
furnace Low out the 

(Type: Series 8: furnace 

Borchers) High and cooled 
at room 
temp. 

a III | Short - cir- High 150 * Aloska”” | Gas- fired 5 Poured into 
cuit fur- crucibles crucible a@ried 
nace(ty pe: furnace moulds. 

Tammann) 

[V Pa Pig 250 Porcelain Blast fur- | Nitrogen 5 Cooled in 
and nace kieselguhr. 

Aloska 

crucibles 
temperature to which cast iron is brought during crucibles) on the  graphitisation was also 
melting raises from the melting point to about examined. The plan of the experiments is shown 

Tasce II. in Table I. 

—— The weight of the melts Ta was chosen as high 
Heated | Poured |Transverse | Deflec- | Tensile in order to examine the ‘influence of the highest 
Melt to at strength tion, | strength temperature upon the mechanical properties. To 


No. | deg. ©. | deg. C. | t/sq. in. | inches. | t/sq. in. eliminate the influence of the pouring tempera- 


ture all the melts were poured at 1,250 deg. C. 


3 1,250 |) 19.05 | 0.44 15.3 This temperature was chosen too low, as was seen 
° 1,300 | bs 26.10 0.36 15.10 later, for some of the samples were porous. In 
3 1,350 1,250 19.15 0.17 10.85 : f this the values recorded in Table II sl 
4 1450 26.6 0.44 15.23 spite of this the values recorded in Table II show 
5 1530 J 5 0.39 18.35 that the mechanical properties are improved 
when the highest temperature increases. <A _rela- 
1,550 deg. C., the amount of decomposed cementite tionship between the inner stresses and the 
in the iron decreases. Above 1,550 deg. C. the highest temperature could not be stated. 
III. 
Group. | Ta, Ib. 
Series. 1 2 3 4 
Melt No. oot 2 3 4 5 9} 10) 11 | 12) 13 | 14] | 16] 22 | 23 | 24 | 26 | 27 | 28 
Heated to Deg. 1250) 1300) 1350) 1450) 1530) 1250) 1250) 1250) 1380) 1440) 1440) 1450) 1570) 1300) 1450) 1570) 1250) 1450) 1560 
Total carbon .. oe 3.38)3.62/3. 63/3 
Comb. carbon .. (2.65) 1.13}1.04)1.13) .83) .95) .88) .93) .93) 
Graphite 54/2. 65/2 .53)2 .46)2 42/2. 34/2 .31/2. 56/2 .64/2.32/2.72) .38) .29) 
Ratio: Graph. to total 
carb. . .|. 702}. 700}. 710} . 688} . 733] . 754! 732! . 697]. 699] .678] . 709] . 743]. 739) .714].778) .131| .104| .277 
Group. Tb (continued). If. 
Series. 5 6 7 8 
Melt No. ..| 30 | 31 | 32 | 33 | 34 | 35.| 38 | 39 | 40] 41 | 44 | 45 | 46 | 51 | 52 | 53 | 54 | 55 
Heated to Deg. ..{1270] 1400] 1440] 1540] 1560] 1579/1270] 1460) 1560] 1600} 1310] 1450) 1600) 1225) 1250) 1400) 


1450/1550 
Total carbon .. . .|2.97|3.02|3. 14]2.79|2.76|2. 48/2. 3.32] 3.37|3.32/3.43/3.34 
Comb. carbon . . .95}1.00}1.10] .93] .89] .47| .94/1.11]1.14) .74) .65) .64) .47/1.0 | .81 "76! .98 
Graphite 2.56|2.50 2.36 
Ratio: Graph. to total 

carb... .| .682] . 668] .650] .667| .678] . 810) .620) .622| . 704) .795| .792| .842!.700) .76 4.77 | 706 


Group. Ill. 


Series. 9 10 ll 12 13 14 


Melt No. A --| 56] 57 
Heated to Deg. . .| 1250) 1450 
Total carbon .. cal 


58 | 59 | 63 | 64 | 65 | 66 
1700 1300} 14.50] 1630) 1250 


67 | 68 | 69 


70 | 71 | 72 | 73 | 74 76 | 77 
1450) 1620) 1250 


75 
1450) 1630) 1250) 1450)1640/ 1250 50) 1610 
3.46 


59/3. 57/3. 59/3. 26/3. 18)3.05)3. 10/3. 96)3. 61/3. 52/3 .45)3.34/4.04 3.84/3.54 
Comb. carbon .. ~ .93}1.03) .94) .85) .84/1.16)1.39) .93) .76) .60 .57 
Graphite 89/3. 10/2. 94/2. 25/2. 64/2. 56/2 20/2. 26/2. 80/2. 22/2. 59/2. 69/2 .47/3.44)2. 94/3 .02/2.97 
Ratio: Graph. to total 
carb. Pe 805) 755). 705). 722]. 729] . 707.615). 736) . 780) . 740) .852) . 850] . 787] . 830 
amount of pe increases with ‘ie increasing In the experiments of the groups I and II it 
temperature. Recently F. Meiert checked was difficult to keep in an equal increase of 
* “Stahl und Risen,” 192, p. 1455. : temperature per unit time; therefore the follow- 


¢ ‘Stahl und Eisen,” 1927, p. 294/7. ing experiments were made in a Tammaun fur- 
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nace. In order to reduce the loss during melt- 
ing to a minimum (the results of the experiments 
of series 9 had to be omitted for this reason), 
the experiments of group If were made in a 
nitrogen atmosphere. The charges of this group 
were as follows: Series 10, French hematite; 
series 11, German hematite; series 12, Swedish 
charcoal pig-iron; series 14, German hematite ; 
series 13, equal parts of the pigs mentioned. 
Table HIT and Fig. 1 show the experimental 


Groupla 
Koo serceg? series % ries 3 
La 
Group 
serses + Series Series 
rr > 
4p =o 
at 
Lt 48 80 66°68 Yo 
Group broup 
shoo, 7 serces 8 Series /0 
+—+ J +—+—+. 4 
82 83 70 7h 7h % 
Group 
4 
+—+ 
= 
Puc. 


results. The inversion of the carbide curve at 
about 1,450 deg. C. is to be seen in the series 10, 
12, 13, and 14. Series 11 shows a steady increase 
of the graphite content with the inegpasing tem- 
perature. Thus Piwowarsky’s resufs are con- 
firmed by 13 series out of 15 (with the exception 
of series 1] and 8). In some series the metallo- 
graphic examination, too, showed the existence 
of a critical temperature, inasmuch as the melts 
of the highest and lowest temperatures showed 
ferrite and pearlite, whereas those of the middle 
temperatures (favourable for the carbide furma- 
tion) did not show but pearlite. In two cases the 
extreme temperatures gave pearlite, the middle 
ones pearlite and cementite. 


Obituary. 


Mr. Joseph Lowes Tuompson, of The Croft, 
Thornhill, Sunderland, chairman of the well-known 
Sunderland firm of shipbuilders and engineers, Messrs. 
Robert Thompson & Sons, Limited, and a member of 
the Wear Shipbuilders’ Association, died last Friday. 

Mr. JosepH FREDERIC PEARSON, a well-known Mid- 
land iron manufacturer, died on Monday at The 
Birches, West Hagley. In the course of a long busi- 
ness career, he has had interests in many concerns in 
the iron and steel trade, in North and South Stafford- 
shire, and in Northamptonshire. He was president of 
the Birmingham Exchange from 1910 to 1916. 


Foundry Query. 


C.1. Plates. 


I would be greatly obliged if a reader would 
give comments and suggestions on the following. 
We are at present having trouble with C.-[. 
plates being much thicker in the centre than at 
the ends. The pattern is C.I. 6 ft. x 12 in. x 
3 in. thick, screwed down to a steel plate 8 ft. 6 in. 
x 2 ft. 6 in. x 1 in. thick. Size of jolter table 
54 in. x 40 in. Size of box we have to use 
7 ft. 3 in. x 3 in. deep.—‘S Ramner.’’ 


* On the horizontal lines there is recorded the graphite content 
in per cent. of the total carbon content. 
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The Determination of Gases in 
Iron and Steel. 


For the determination of gases in iron and steel 
there are used two methods—the physical vacuum 
extraction and the chemical dissolution. In the 
former case the metal is heated in a vacuum and 
the liberated gases are sucked off. To facilitate 
the melting of the iron sometimes tin or tin- 
antimony alloy is added. In the second method 
the iron is dissolved in a vacuum in the cold with 
the aid of bromine, iodine, mercuric chloride. 
copper chloride or copper-ammonium chloride. 
The gases evolved by these methods are hydrogen, 
nitrogen, carbon monoxide and carbon dioxide 
But as to the quantity of these gases there is no 
agreement between the many determinations which 
have hitherto been made. [In a study on the 
deoxidation of steel P. Klinger* tested these 
various methods and found that (1) carbon 
monoxide and carbon dioxide are mere products of 
reaction. Therefore it may be possible to deter- 
mine the oxygen content of the iron by the amount 
of these gases; (2) hydrogen, the solubility of 
which in iron is proved can be examined best by 
the extraction method in the molten state, and 
(3) the same is the case with nitrogen 

The first conclusion was made on account of the 
following experiments: The oxides of iron, man- 
ganese, silicon and aluminium were mixed with 
graphite or iron carbide and heated to 1,160 deg. C. 
in a vacuum. It was found that the oxygen com- 
bined with iron and manganese could be easily 
and wholly reduced by the carbon, whereas the 
oxides of silicon and aluminium could not be 
reduced but to a certain extent. In order to state 
whether the carbon monoxide would decompose in 
the reaction tube a certain amount of pure CO-gas 
was heated in qa vacuum together with metallic 
iron, manganese, silicon or aluminium (in the solid 
and the molten state). The experiments with the 
solid metals clearly proved the decomposition of the 
carbon monoxide. The starting point of the de- 
composition took place earliest in the case of ferro- 
manganese; then followed metallic aluminium. 
The effects of ferro-silicon and silico-aluminium 
were equal; metallic iron demanded the highest 
temperatures. The decomposition did not follow 
the equation: 2CO ~~ C + CO,. It rather seemed 
to take place by the formation of carbide. In the 
molten state the decomposition did not begin 
except at higher temperatures. In order to study 
the solubility of carbon monoxide in iron a certain 
amount of CO-gas was heated in a vacuum with 
solid iron up to 1,150 deg. C. The CO-content of the 
iron was examined before and after the experiment 
(with the aid of the chemical dissolution method). 
The analysis showed that the CO-content of the 
iron had decreased, whereas the carbon content had 
increased, which might be caused not by the solu- 
tion of carbon monoxide, but by the formation of 
carbide by diffusion according to the equation : 
4FE+CO = Fe,C + FeO. The experiments with 
molten iron and CO or CO, gas proved that the 
iron is oxidised by both the gases. 

The boiling of the steel is caused by the carbon 
monoxide which is formed by the reaction of the 
carbon with the different oxides present in the 
steel. The boiling will continue until easily re- 
ducible oxides will be present; therefore the 
elimination of these oxides must be performed as 
fast as possible. For this process (deoxidation) 
generally manganese is used, but the killing of the 
stee] cannot be obtained simultaneously, as the 
MnO which is formed is attacked by the carbon of 
the steel and CO is formed. The deoxidation must 
be performed with the aid of metals, the oxides of 
which are difficultly reducible at the temperatures 
of the molten iron. This is the case with silicon 
and aluminium. 


All-Poland tron and Steelworks Union.—The iron 
and steel works of Polish Upper Silesia were recentiv 
formally admitted to the Union of Polish iron and 
steel works. The Upper Silesian works produce about 


80 per cent. of the total iron and steel output of 
Poland. 


* Stahl und Eisen, September 16 and 23, October 7, 1926. 
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MACNAB CO. 


TABOR 
MOULDING MACHINES 


FOR EVERY CLASS OF WORK. 


Accurate Uniformity 
Definite Draw in size of 
with Castings 
Permanent produced. 
Accurate 
| Alignment. 
All Moulds 
squeezed alike 
to whatever 
g Pressure 
Required. 
Ail Operations Minimum 
Controlled Percentage 
by One Lever. of Wasters. 


The above illustrates the 
TABOR POWER SQUEEZING “SPLIT PATTERN’’ MOULDING MACHINE, 
specially suitable for all small patterns which can be split in halves or for flat back work. 


A customer writes: 


“The Machines draw perfectly in producing deep castings with the minimum amount of taper, 


and we are fully satisfied with them, as they are most economical in use and give the 
maximum production.” 


For brass castings demanding precise accuracy, a well-known manufacturing firm 
makes 760 half moulds in 6} hours with one man on the above machine, using boxes 
13” by 18’, cope 43”, drag 44”. Some of their machines have been in use 16 years, 
and the newest is 6 years old. How’s that for production and low cost! 


Capacities and Dimensions furnished upon application : 


56/8, Eagle Street, Southampton Row, London, W.C.I. 


Works: TOTTENHAM, LONDON, N.17. 
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Trade Talk. 


ONE OF THE blast-furnaces at the Earl of Dudley’s 
New Level Works, Brierley Hill, which has been idle 
for several years, is now being blown-in. 

A NEW ROLLING PROCESS for tinplates has been 
adapted at the Elba Works, Gowerton, where further 
mills are being started, and it is hoped shortly to 
employ 1,000 men, or four times the present capacity. 

Patmer Company at Jarrow have 
restarted two of their five blast furnaces. The 
whole plant had been idle since the miners’ strike 
in 1921, except that two furnaces worked for four 
months in 1923. 

Ar A MEETING of the Electricity Committee of 
Dundee Town Council recently, the offer of Babcock 
& Wilcox, Limited, Glasgow, amounting to £36,589, 
for two boilers for the electricity station at Carolina 
Port, was accepted. 

Messrs. Cocurane & Company, Limitep, of the 
Ormesby Ironworks, Middlesbrough, have received an 
official intimation that their tender for the supply of 
7,000 tons of cast-iron pipes to the Municipal Council 
of Port-Elizabeth, Natal, has been accepted. The 
contract was secured against keen French and German 
competition. 

WE UNDERSTAND ‘that Mr. Lionel Robinson is termi- 
nating his agreement with Messrs. Henry Wiggin & 
Company, Limited, as London manager on March 31. 
After that date he will act as London consultant for 
them, and will continue his business at Staple Inn, 
from where, by arrangement with Henry Wiggin & 
Company, Limited, he will factor all théir nickel and 
nickel-alloy products. 

INTERNATIONAL CoMBUSTION ENGINEERING COMPANY, 
Limirep, announce that they have been officially 
instructed to proceed with a repeat order from the 
Derby Corporation Electricity Department. This 
order covers the supply of an additional 80,000 Ibs. 
boiler, complete with drying equipment, ‘‘ Lopulco”’ 
water-cooled combustion chamber, superheaters, 
economisers, draft equipment, dust - catching 
ipparatus and stacks. 

Tue Mirriees Watson Company, Limtrep, Glasgow, 
have just received an important order for pumping 
machinery from the Indian State Railways for their 
Kalyan Electric Power Station. The contract in- 
cludes three 27-in. and two 18-in. vertical spindle- 
type motor-driven centrifugal pumps, these supplying 
the condensing water required for the generating 
units; in addition, there are nine pumps of smaller 
size for general service purposes. It also includes a 
water-screening plant; the 42-in. circulating mains and 
all pipework from the screens to the condenser and 
hack to the river, also are included in the contract. 

Mr. W. J. Brooxe, of the Lincolnshire Ironmasters’ 
Association, speaking at the annual dinner of the 
Grimsby Chamber of Commerce and Shipping last 
week end, said that there were some who predicted 
that possibly in the near future the North Lincoln- 
shire district would be the most important iron pro- 
ducing district in Great Britain. As to whether 
these prophecies would prove true or not depended 
upon many things. Amongst those they could place 
in the forefront cheap fuel, adequate and reasonable 
priced transport facilities and freedom from industrial 
strife. Given these he knew of no part of the whole 
country where iron and steel could be produced and 
distributed more cheaply than in that district. 

Ir 1s ANNOUNCED that the work of the George Cohen 
and Armstrong Disposal Corporation has been com- 
pleted. The Corporation disposed of a quarter of a 
million lots. Mr. George Levy, chairman of the 
Corporation, recently recalled that the Disposal and 
Liquidation Commission which succeeded the Disposal 
Board of the Ministry of Munitions had by the end 
of 1923 disposed of the greater part of its assets, 
leaving the residue of the equipment and stores of 
some 450 war factories and depéts and the buildings 
themselves. These commodities Messrs. George 
Cohen & Company, Limited, in combination with 
Messrs. Sir E. G. Armstrong, Whitworth & Company, 
Limited, offered to liquidate, and the offer having 
been accepted, the contract was regulated by a joint 
committee. The whole of the assets available in the 
early stages of the contract—by far the greater 
portion—were disposed of within two years. There 
was a creat diversity of material. Some 500 to 600 
main-line locomotives and rolling stock were absorbed 
by the home railways, with the exception of a few 
that were sold abroad. The total ground floor area 
of temporary and permanent buildings was about ten 
million square feet. The material recovered included 
45,000 tons of rails, with some 22,000 tons of cast-iron 
and steel piping up to 36 in. dia. Some 50,000 tons 
of ferrous and 7,500 tons of non-ferrous scrap were 
recovered. Only one bad debt of £7 was incurred. 
and there was only one law suit, which was decided 
in favour of the Corporation. 


Contracts Open. 


Bolsover, April 19.—Cables, boxes, pillars, etc., for 
the Bolsover Urban District Council. Mr. T. B. 
Kenyon, clerk, Bolsover. (Fee £5, returnable; further 
copies 10s. 6d. each, non-returnable.) 

London, S.E.1, April 16.—Crossings and switches, 
for the India Store Department, Branch No. 14, Belve- 
dere Road, S.E.1. The Department, Belvedere Road, 
Lambeth, S.E.1. (Fee 5s., non-returnable.) 


London, S.W.1, April 8-22.—(1) Structural steel- 
work; (2) points and crossings (L.W.F.); and_ (3) 
points and crossings, for the South Indian Railway 
Company, Limited, 91, Petty France, Westminster, 
S.W.1. (Fee £1 for each copy of (1) and (2), and 
5s. for each copy of (3).) Messrs. Robert White & 
Partners, camiiien engineers, 3, Victoria Street, 
Westminster, S.W.1. (Tenders due April 8 for (2) 
and (3) and April 22 for (1).) 

Middleton, April 12.—750 yards of 6-in. and 750 
yards of 4-in. cast-iron main pipes, for the Gas Com- 
mittee of the Middleton Corporation Gas Department. 
The Gas Engineer, Gas Works, Middleton. 

Perth, April 20.—14 mile of 30-in. dia. pipes, 4 mile 
of 24-in. dia. pipes, and 13 mile of 20-in. dia. pipes, 
for the Town Council. Messrs. Hunter, Duff and 
Middleton, 42, Frederick Street, Edinburgh. (Fee £2, 
returnable. ) 


London, S.W.1, April 12.—Broad-gauge, 85-ft. dia. 
engine turntable, for the Madras and Southern Mah- 
ratta Railway Company, Limited, 25, Buckingham 
Palace Road, S.W.1. 

Rotherham, April 19.—Road pumping station, for 
the Corporation. Mr. V. Turner, borough engineer, 
Rotherham. (Fee £5, returnable.) 


— 


Company Meeting. 


Hadfields, Limited.—The annual meeting was held 
in Sheffield, when Sir Ropert Havrrerp, pre- 
siding, said he hoped the Government would not 
be led into a position of false security by the attrac- 
tion of securing apparent economies in naval adminis- 
tration. Of what use was it to develop trade if it was 
to be left unprotected? Sheffield was not only in- 
terested in developing world trade, but without the 
city’s scientific, technical and productive ability, trade 
could not be protected against depredators. Many of 
the guns, much of the armour, and all the armour- 
piercing shells for the British Fleet were produced in 
Sheffield. Sir Robert remarked that during his busi- 
ness experience, extending over half a century, he 
never remembered having met such extraordinarily 
serious difficulties, or experienced a similar impasse, 
as last year. He urged that the labour question must 
be faced. Repressive legislation was out of the ques- 
tion. The remedy, he said, lay in common sense and 
good will. Such a solution found no favour with the 
extremists on either side, but it was the one which 
must, and will, prevail. The first step towards 
industrial peace and prosperity must be recognition 
that Bolshevism, Communism, Soviets and the Red 
Flag were the symbols of destruction, and nothing 
more. If they did not check the sequence of indus- 
trial upheavals, which had disorganised our trade and 
commerce during recent years, they would cease to be 
an industrial nation. Problems and disputes could, 
and ought to, be settled peaceably by a national iri- 
dustrial council, a body representative of employers 
and workpeople elected by the nation in the same way 
as Members of Parliament. It was not the function 
of a Government, consisting mainly of professional 
politicians, to meddle with the affairs of industry, but 
a nationally-elected industrial council would be com- 
petent to deal with industrial issues, and its judg- 
ments would command the respect and assent of all 
parties concerned. Such a council ought to include 
representatives of the professional class, but the first 
and foremost article of its constitution should be 
definitely to exclude politics from industry. The 
fallacy that capital was inimical to labour died hard, 
but 4 fallacy it was, as witness the marvellous pros- 
perity of the United States, where Labour and Capital 
were thriving side by side, each assisting the develop- 
ment of the other. The truth of the matter was that 
the capital of the United States and the capital of this 
country was not in the hands of a few individuals. 
It_ was represented by the savings of many thousands 
of small shareholders. These were the true capitalists 
and the economic backbone of the Empire. They 
were very different from the imaginary non-existent 
capitalists depicted by those who would overthrow 
the existing state of affairs, to leave chaos and ruin 
in its stead. 


| 
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TEAM BY-PRODUCT COKE CO., LTD. 


DUNSTON-on-TYNE 
“TEAM” PATENT COKE 


SPECIAL FOUNDRY QUALITY 


FOR PRICE AND PARTICULARS APPLY TO:— TYPICAL ANALYSIS (if necessary guaranteed) 
ALEXANDER LEITH & CO., ed 
SULPHUR ,, 0.8% 
25, COLLINGWOOD STREET, VOLATILE , ., 1% 
NEWCASTLE-ON-TYNE. MOISTURE under 1.50% 
ESTABLISHED 1863 
BLACKING, 
PLUMBAGO, 


CORE GUM, 
WHITE DUST, 


COAL DUST. 


Telephone : 
21 PENISTONE. 


Telegrams : 


“DURRANS, PENISTONE.”’ 
Manufacturers of 


FOUNDRY EQUIPMENTS 


LADLES, CUPOLAS, 
FIRE BRICKS, GANISTER, 
STONE FLUX, 
CASTING 


CLEANERS, | STUDS, 


CHAPLETS, Write for Illustrated Catalogue 


4 


a BRUSHES, on Blacking and Foundry 
WIRE BRUSHES, — Requisites, also for our latest 
BELLOWS, SPADES, Eto. Price List. 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 
FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD ©& Co., Ltd. 


DEEPCAR, nr. SHEFFIELD. 


Telegrams: ‘‘ LOWOOD, DEEPCAR.”’’ 
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IRON AND STEEL MARKETS. 


Pig-iron. 


MIDDLESBROUGH.— Business in the Cleveland iron 
market at the quarter’s end can hardly be said to 
fulfil earlier expectations, but as many contracts are 
expiring at this period, consumers in need of supplies 
must necessarily purchase, if only on a hand-to-mouth 
scale. Makers meanwhile are anxiously awaiting a 
reduction in fuel costs before granting price conces- 
sions, while at the moment the works are fairly com- 
fortably situated. Quotations now stand as follow :— 
No. 1, 82s. 6d.; No. 3 G.M.B., 80s.; No. 4 foundry, 
79s.; No. 4 forge, 78s. 6d. per ton. 

In the Tees-side hematite market the home demand 
remains very quiet, and the export trade is practically 
restricted to small lots of iron of special analyses. 
In the hematite, as in the foundry iron trade, the 
policy of consumers is directed to obtaining lower 
prices, and, although mixed numbers are now down 
to 85s. per ton, this figure is only weakly held. On 
the North-West Coast prices are firm; with Bessemer 
mixed numbers quoted at £4 14s. 6d. per ton, delivered 
at Glasgow, £4 15s. 6d. per ton delivered at Sheffield, 
and £5 1s. 6d. per ton delivered at Birmingham. 


LANCASHIRE.—Consumers of foundry pig in this 
area continue to hold off markets, and very few con- 
tract transactions are reported. Prices remain firm, 
with Derbyshire and Staffordshire No. 3 qualities on 
offer at 90s. per ton, delivered Manchester or equal, 
with No. 3 Scottish at 105s. to 107s. 6d. per ton for 
small parcels. 


THE MIDLANDS.—Supplies of foundry iron in 
South Staffordshire and adjacent districts now exceed 
demand, and markets are consequently inactive. At 
the moment the price for No. 3 Northants iron is 
80s. Derbyshire and North Staffordshire No. 3 iron 
is named at 82s. 6d. at the furnaces, but a concession 


—— no doubt be made for an order representing 


SCOTLAND.—At Glasgow demand is very slack, 
with prices inclined to sag. No. 3 foundry is quoted 
at 86s., f.o.t. furnaces, but founders are buying the 
smallest parcels they can. The export demand for 
Scotch iron is very poor. 


Finished’ Iron. 


The markets for finished material continue quiet 
and uneventful, especially in respect to crown and 
cheaper irons. ‘There is a little more movement in 
marked bars, although the position for this quality 
is none too good. Marked bars are named at £14 10s. 
at makers’ works. Crown iron has now been reduced 
from £11 15s. to £11. There is plenty of competition 
amongst the various makers in and outside the district 
for what small tonnages are available. The Lanca- 
shire makers are just as anxious for business in this 
area as the Staffordshire works, and although they 
have to pay heavier railway charges, they are taking 
the lowest prices. There is little or nothing in the 
way of business for the local ironworks for nut and 
bolt iron, as most of the orders for this class of 
material go to the Continental mills solely on account 
of the prices. The disparity remains very consider- 
able, as the Continental product is being quoted at 
just over £6 per ton, delivered here. It is quite 
impossible for the local mills to produce iron in com- 
petition, and their cheapest type of iron would be 
from £10 per ton, delivered. 


Steel. 


Inquiry for acid and basic billets is, at the moment, 
only of limited volume, though output is on a con- 
siderable scale. A good deal of Continental material 
is on offer at attractive prices, but business is 
restricted. The production of open-hearth steel in the 
Sheffield district continues to be extremely heavy, but 
the time is approaching when arrears will be over- 
taken, and unless the volume of new business improves, 
it will be necessary to curtail output. In the local 
industry the best employed sections are armament, 
shipbuilding. and electrical engineering. Railway 
wagon builders are also in a very satisfactory position 
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at present. A good deal of oversea steel business is 
on hand. The lighter steel branches could handle a 
good deal more work than is coming their way just 
now. 


Scrap. 


Reports from the principal markets for scrap 
material suggest little improvement so far, with prices 
in many instances inclined to a lower tendency. In 
Scotland, heavy machinery cast-iron scrap is easier, 
on account of the more plentiful supply of pig-iron, 
and 80s. per ton is about the best price paid within 
the last few days. Heavy ordinary cast-iron scrap 
in pieces not exceeding 1 cwt. is 5s. per ton less, 
and for steelworks cast-iron scrap in furnace sizes -s 
at 72s. 6d. per ton. Light cast iron and firebars are 
easy at 57s. 6d. to 58s. 6d. per ton. The above prices 
are all per ton, delivered f.0.t. consumers’ works. 


Metals. 


Copper.—Transactions in standard copper during 
the past week developed some irregularity in values, 
though fluctuations generally were confined within 
comparatively limited range, and a more active demand 
is confidently expected in the near future. The present 
restriction in activities may be attributed to the near 
approach of the Budget, which generally seems to 
bring with it an abundance of rumours, both good 
and bad, which induce prospective buyers to wait 
awhile until advices of a more definite nature are 
obtainable. ’ 

Official closing prices of standard copper have been 
as follow :— 

Cash : Thursday, £55 7s. 6d. to £55 10s. ; Friday, 
£55 7s. 6d. to £55 10s.; Monday, £55 10s. to 
£55 12s. 6d. ; Tuesday, £55 5s. to £55 7s. 6d. : Wednes- 
day, £55 2s. 6d. to £55 5s. 

Three Months: Thursday, £56 to £56 2s. 6d.; 
Friday, £56 to £56 2s. 6d.; Monday, £55 2s. 6d. to 
£55 5s.; Tuesday, £55 15s. to £55 17s. 6d. ; Wednes- 
day, £55 15s. to £55 17s. 6d. 

Tin.—Movements in the market for standard tin of 
late have evidenced a distinct tendency to lower 
values, due in a measure to some apprehension of an 
adverse effect of the figures of the monthly returns 
of production and consumption just issued. For 
several years past the consumption has exceeded the 
production, but a considerable expansion has taken 
place in the development of new properties, and it is 
keenly debated as to whether the production is likely 
to reach a stage in excess of the demand. 

Official closing prices of standard tin have been as 
under :— 

Cash: Thursday, £310 to £310 5s.; Friday, 
£307 15s. to £308; Monday, £311 5s. to £311 10s. ; 
Tuesday, £310 15s. to £311: Wednesday, 
£308 17s. 6d to £309 2s. 6d. 

Three Months : Thursday, £299 10s. to £300; Fri- 
day, £298 to £298 5s.; Monday, £301 to £2301 5s. ; 
Tuesday, £299 15s. to £300; Wednesday, £299 2s. 6d. 
to £299 7s. 6d. 

Spelter.— Values of this metal have indicated of late 
a slightly weaker tendency, consumers holding off the 
market in expectation of still more favourable terms. 
These conditions have apparently spread to the Con- 
tinent. where a similar position is reported ; while the 
situation in America is reported as being steady, 
apparently on the assumption that consumption is 
about on a level with production. 

The following are the week’s prices :— 

Ordinary: Thursday, £29 13s. Qd.: Friday, 
£29 13s. Qd.; Monday, £29 17s. 6d.: Tuesday, 
£29 13s. 9d.; Wednesday, £29 13s. 9d. 

Lead.—The market for soft foreign pig continues 
weak, the trouble in China probably being responsible 
for a considerable amount of the recent fluctuations 
in price. Consumers have continued to buy fair quan- 
tities for early delivery, but anxiety exists for the 
near future, although confidence is not found lacking 
in the probability of an early improvement. 
~ The week’s prices are appended :— 

Soft foreign (prompt) : Thursday, £26 17s. 6d. ; Fri- 
day, £27 2s. 6d. ; Monday, £27 5s. : Tuesday, £26 15s. ; 
Wednesday, £27. 


Messrs. SETTLE, SPEAKMAN & Company, LIMITED. 
have transferred their registered offices from Alsager 
to 1, Winton Square, Stoke-on-Trent. ’*Phone 3821, 
Hanley (three lines). Telegrams, ‘“‘ Settle,’’ Stoke- 
on-Trent. 
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